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OF   THE 


AMERICAN    SURGICAL    ASSOCIATION 
Elected  at  the  Meeting,  June  i,  iSqj. 


PRESIDENT. 

J.   EWING  MEARS,  A.M.,  M.D. 

VICE-PRESIDENTS. 

ROSWELL  PARK,  A.M.,  M.D. 
LEWIS  S.  PILCHER,  M.D. 

SECRETARY. 

JACOB  ROWLAND  WEIST,  A.M.,  M.D. 

TREASURER. 

JOHN  B.  ROBERTS,  A.M.,  M.D. 

RECORDER. 

DE  FOREST  WILLARD,  M.D.,  Ph.D. 

COUNCIL. 

STEPHEN  H.  WEEKS,  M.D. 
ROSWELL  PARK,  A.M.,  M.D. 
CLAUDIUS  HENRY  MASTIN,  M.D.,  LL.D. 
ROBERT  F.   WEIR,  M.D. 


LIST     O  F   T  HE    PRESIDE  N  T  S 


OF   THE 


ASSOCIATION  FROM  TEE  TIME  OF  ITS  INSTITUTION. 


1880.  SAMUEL   DAVID  GROSS,    M.D.,   LL.D.,  D.C.L.  Oxon., 
LL. D.  Cantab  ,  LL.D.  Edin. — Founder  of  the  Association. 

1883.  EDWARD  MOTT  MOORE,  M.D.,  LL.D. 

1884.  WILLIAM  THOMPSON  BRIGGS,  M.D. 

1885.  MOSES  GUNN,  A.M.,  M.D.,  LL.D. 

1886.  HUNTER  McGUIRE,  M.D.,  LL.D. 

1887.  D.  HAYES  AGNEW,  M.D.,  LL.D. 

1888.  DAVID  WILLIAMS  CHEEVER,  M.D. 

1889.  DAVID  W.  YANDELL,  M.D. 

1890.  CLAUDIUS  HENRY  MASTIN,  M.D.,  LL.D. 

1891.  PHINEAS  SANBORN  CONNER,  M.D.,  LL.D. 

1892.  NICHOLAS  SENN,   M.D.,  LL.D. 

1893.  J.  EWING  MEARS,  A.M.,  M.D. 


FELLOWS 


AMERICAN     SURGICAL     ASSOCIATION 


JUNE,  1893. 


*  Denotes  Original  Fellows. 


1890.     Abbe,  Robert,  M.D.,  1 1  West  Fiftieth  Street,  New  York.     Surgeon 

to  St.  Luke's  Hospital,  New  York. 
1890.  Allis,  Oscar  H.,  A.M.,  M.D.,  1604  Spruce  Street,  Philadelphia. 
Surgeon  to  the  Presbyterian  Hospital. 
*i88o.  Ashhurst,  John,  Jr.,  M.D.,  2000  West  Delancey  Place,  Phila- 
delphia. Professor  of  Surgery  and  of  Clinical  Surgery  in  the 
University  of  Pennsylvania ;  Surgeon  to  the  Pennsylvania  Hos- 
pital ;  Senior  Surgeon  to  the  Children's  Hospital  of  Philadelphia. 

1882.  Barton,  James  M.,  A.M.,  M.D.,  1337  Spruce  Street,  Philadelphia. 
Surgeon  to  the  Jefferson  Medical  College  Hospital  and  to  the 
Philadelphia  Hospital. 

1882.  Billings,  John  Shaw,  M.D.,  LL.D.  Edin.  and  Harv.,  Army 
Medical  Museum,  Seventh  and  B  Streets  (S.  W.),  Washington, 
Surgeon  U.  S.  Army.     Member  of  Council,  1884-89. 

1882.  Bontecou,  Reed  Brockway,  M.D.,  82  Fourth  Street,  Troy,  N.  Y. 
Surgeon  to  the  Marshall  Infirmary,  Troy,  N.  Y. 

1890.  Bradford,  E.  H.,  M.D.,  216  Beacon  Street,  Boston.  Visiting 
Surgeon  to  the  Boston  City,  the  Children's,  and  the  Samaritan 
Hospitals,  Instructor  in  Clinical  Surgery  in  the  Harvard  Medical 
School. 
*i88o.  Briggs,  William  Thompson,  M.D.,  corner  Summer  and  Union 
Streets,  Nashville,  Tenn.  Professor  of  Surgery  in  the  Medical 
Department  of  the  University  of  Nashville  and  Vanderbilt  Uni- 
versity ;  Surgeon  to  the  University  Hospital  of  Nashville  and  to 
the  Hospital  of  the  Good  Shepherd.     Preside7it,  1884. 
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ELECTED 


*i88o.  Brinton,  John  H.,  M.D.,  1423  Spruce  Street,  Philadelphia.  Pro- 
fessor of  the  Practice  of  Surgery  and  of  Clinical  Surgery  in  the 
Jefferson  Medical  College  of  Philadelphia;  Surgeon  to  St. 
Joseph's  Hospital,  Philadelphia.      Treasurer,  1884-85. 

1882.  Bull,  William  Tillinghast,  M.D.,  35  West  Thirty-fifth  Street, 
New  York.  Adjunct  Professor  of  the  Practice  of  Surgery  and  of 
Clinical  Surgery  in  the  College  of  Physicians  and  Surgeons, 
New  York;  Surgeon  to  the  New  York  Hospital  and  to  St.  Luke's 
Hospital ;  Consulting  Surgeon  to  the  Hospital  for  Ruptured  and 
Crippled  and  to  the  New  York  Cancer  Hospital. 

1893.  Burrell,  Herbert  Leslie,  M.D.  (Harvard),  22  Newbury  Street, 
Boston,  Mass.  Assistant  Visiting  Surgeon  Boston  City  Hospital  ; 
Surgeon  Children's  Hospital ;  Surgeon  Carney  Hospital ;  In- 
structor in  Clinical  Surgery,  Harvard  Medical  School. 

1889.     Cabot,  Arthur  T.,  M.D.,  3  Marlborough  Street,  Boston,  Mass. 

Surgeon  to  the  Massachusetts  General  Hospital. 
1885.     Carmalt,  William  H.,  A.M.,  M.D.,  87  Elm  Street,  New  Haven, 

Conn.     Professor  of  Surgery  in  Yale  University  ;  Surgeon  to  the 

New  Haven  Hospital. 

1882.  Cheever,  David  Williams,  M.D.,  239  Boylston  Street,  Boston, 

Mass.  Professor  of  Surgery  in  Harvard  University;  Surgeon  to 
the  Boston  City  Hospital.  President,  1888. 
*i88o.  Conner,  Phineas  Sanborn,  M.D.,  LL.D.,  159  West  Ninth  Street, 
Cincinnati,  Ohio.  Professor  of  Surgery  in  the  Medical  College 
of  Ohio ;  Professor  of  Surgery,  Dartmouth  Medical  College ; 
Surgeon  to  the  Cincinnati  Hospital  and  to  the  Good  Samaritan 
Hospital,  Cincinnati.  President,  1891  ;  Member  of  Council,  1883  ; 
Treasurer,  1885-91. 

1883.  Dandridge,  Nathaniel  Pendleton,  M.D.,  148  Broadway,  Cin- 

cinnati, Ohio.  Professor  of  Practice  of  Surgery  and  of  Clinical 
Surgery  in  Miami  Medical  College,  Cincinnati. 

1880.  Deaver,  John  B.,  M.D.,  120  South  Eighteenth  Street,  Philadelphia. 
Professor  of  Applied  Anatomy  University  of  Pennsylvania  ;  Sur- 
geon to  the  Philadelphia,  German,  and  St.  Agnes's  Hospitals, 
Philadelphia. 

1882.  Dennis,  Frederic  Shepard,  M.D.,  542  Madison  Avenue,  New 
York.  Professor  of  the  Principles  and  Practice  of  Surgery  in 
the  Bellevue  Hospital  Medical  College ;  Surgeon  to  the  Bellevue 
Hospital  and  to  St.  Vincent's  Hospital ;  Consulting  Surgeon  to 
the  Hospital  for  Ruptured  and  Crippled,  New  York.  Vice- 
President,  1887;  Member  of  Council,  1889. 
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1882.  Duxott,  Thomas  J.,  M.D.,  132  Walnut  Street,  Harrisburg,  Pa. 
Surgeon  to  the  Harrisburg  Hospital. 

1893.  Elliot,  Johx  Wheellock,  A.M.,  M.D.  (Harvard),  124  Beacon 
Street,  Boston.  Assistant  Instructor  in  Clinical  Surgery  at  Har- 
vard ;  Surgeon  of  Out-patients,  Massachusetts  General  Hospital. 

1893.  Fexger,  Christiax,  M.D.,  269  La  Salle  Avenue,  Chicago.  Pro- 
fessor of  General  Pathology  and  Pathological  Anatomy  in  the 
Chicago  Medical  College  (Medical  Department  Northwestern 
University). 

1S82.  Forbes,  William  Smith,  M.D.,  1704  Walnut  Street,  Philadelphia. 
Professor  of  Anatomy  in  the  Jefferson  Medical  College  of  Phila- 
delphia;  Surgeon  to  the  Protestant  Episcopal  Hospital  of  Phila- 
delphia. 

1 891.  Fowler,  George  R.,  M.D.,  302  Washington  Avenue,  Brooklyn, 

New  York. 

1893.  Gastox,  James  McFaddex,  A.B.,  M.D.,  421  Capitol  Avenue, 
Atlanta,  Georgia.  Professor  of  Surgery  in  Southern  Medical 
College,  Atlanta,  Ga. 

1882.  Gay,  George  Washixgtox,  M.D.,  665  Boylston  Street,  Boston, 
Mass.  Surgeon  to  the  Boston  City  Hospital ;  Clinical  Instructor 
in  Surgery  in  Harvard  University.     Member  of  Council,  1882. 

1892.  Gerrish,   Frederick  H.,  M.D.,  675   Congress   Street,   Portland, 

Maine.  Surgical  Instructor  in  Portland  School  of  Medicine ; 
Professor  of  Anatomy  in  Medical  Department  of  Bowdoin 
College. 
1890.  Gerster,  Arpad  G.,  M.D.,  56  East  Twenty-fifth  Street,  New  York. 
Professor  of  Surgery  in  the  New  York  Polyclinic  ;  Surgeon  to  the 
German  and  Mt.  Sinai  Hospitals,  New  York. 

1892.     Halsted,  William  S.,  M.D.,  1201  Eutaw  Place,  Baltimore,  Md. 

Surgeon  to  Johns  Hopkins  Hospital. 
1889.     Homaxs,  Johx,  M.D.,   161  Beacon  Street,  Boston,  Mass.     Visiting 

Surgeon  to  the  Massachusetts  General  Hospital. 

1882.  Isham,  Ralph  N.,  A.M.,  M.D.,  321  Dearborn  Avenue,  Chicago. 
Professor  of  the  Principles  and  Practice  of  Surgery  in  the 
Chicago  Medical  College  (Medical  Department  of  the  North- 
western University). 

*iS8o.     Keex,  William  Williams,  A.M„  M.D.,  LL.D.,   1729  Chestnut 
Street,  Philadelphia.     Professor  of  the  Principles  of  Surgery  and 
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of  Clinical  Surgery  in  the  Jefferson  Medical  College  of  Phila- 
delphia; Surgeon  to  St.  Agnes's  Hospital,  Philadelphia.  Vice- 
President,  1892. 

1890.  Lane,  Levi  Cooper,  M.D.,  San  Francisco,  Cal.  Professor  of  Sur- 
gery in  the  Cooper  Medical  College,  San  Francisco.  Vice- 
President,  1 89 1. 

1889.     Lange,  Frederick  E.,  M.D.,  691  Lexington  Avenue,  New  York. 

"1880.  Marks,  Solon,  M.D.,  136  Wisconsin  Street,  Milwaukee,  Wisconsin. 
Surgeon  to  St.  Mary's  Hospital,  Milwaukee. 

*t88c.     Mastin,  Claudius  Henry,  M.D.,  LL.D.,  Univ.  of  Penna.,  North- 
east  corner  Joachim    and   Conti    Streets,   Mobile,  Ala.     Presi- 
dent, 1890;    Vice-President,  1889;  Member  of  Council,  1891. 
1887.     Mastin,  William  McDowell,  M.D.,  northeast  corner  Joachim 
and  Conti  Streets,  Mobile,  Ala. 

1892.  McBurney,  Charles,  M.D.,  28  West  Thirty-seventh  Street,  New 

York.  Professor  of  Clinical  Surgery  in  the  College  of  Physicians 
and  Surgeons ;  Attending  Surgeon  to  the  Roosevelt  Hospital ; 
Consulting  Surgeon  to  St.  Luke's  and  the  Presbyterian  Hospitals. 
1882.  McGraw,  Theodore  A.,  M.D.,  107  West  Fort  Street,  Detroit, 
Michigan.  Professor  of  Surgery  in  the  Detroit  Medical  College ; 
Surgeon  to  St.  Mary's  Hospital  and  to  the  Harper  Hospital, 
Detroit. 

*i88o.  McGuire,  Hunter,  M.D.,  LL.D.,  513  East  Grace  Street,  Richmond, 
Va.  President  of  the  College  of  Physicians  and  Surgeons, 
Richmond,  Va.,  and  Professor  of  Clinical  Surgery.  President, 
1886;  Member  of  Council,  1880-85. 

*i88o.  Mears,  J.  Ewing,  A.M.,  M.D.,  President,  1429  Walnut  Street, 
Philadelphia.  Professor  of  Anatomy  and  of  Clinical  Surgery  in 
the  Pennsylvania  College  of  Dental  Surgery ;  Surgeon  to  St. 
Agnes's  Hospital,  Philadelphia.  Recorder,  1881-93. 
1885.  Michael,  Jacob  Edwin,  A.M.,  M.D.,  201  West  Franklin  Street, 
Baltimore,  Md.  Surgeon  to  the  University  Hospital ;  Consulting 
Surgeon  to  the  Presbyterian  Eye,  Ear,  and  Throat  Charity  Hos- 
pital, Baltimore. 

1893.  Miles,  Albert  Baldwin,  M.D.,  Charity  Hospital,  New  Orleans, 

La.  Surgeon-in-Charge  of  Charity  Hospital ;  Professor  of 
Therapeutics,  Tulane  University,  Louisiana. 
1893.  Millard,  Perry  H.,  M.D.,  430  Holly  Avenue,  St.  Paul,  Minn. 
Dean  and  Professor  of  the  Principles  of  Surgery  and  Medical 
Jurisprudence  in  the  University  of  Minnesota ;  Member  of  the 
Surgical  Staff  of  the  City  and  County  Hospital. 
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1893.  MlXTER,  Samuel  Jason,  S.B.  (Massachusetts  Institute  Technology), 
M.D.  (Harvard),  180  Beacon  Street,  Boston.  Visiting  Surgeon 
Carney  Hospital ;  Surgeon  to  the  Out-patients  Massachusetts 
General  Hospital ;  Consulting  Surgeon  of  the  Massachusetts 
Charity  Eye  and  Ear  Infirmary  ;  Instructor  of  Anatomy  in  the 
Harvard  Medical  College. 

1880.  Moore,  Edward  Mott,  M.D.,  LL.D.,  74  South  Fitzhugh  Street, 
Rochester,  N.  Y.  Surgeon  to  St.  Mary's  Hospital  of  Rochester. 
President,  1884;    Vice-President,  1882. 

1880.  Morton,  Thomas  George,  M.D.,  142 1  Chestnut  Street,  Philadel- 
phia. Surgeon  to  the  Pennsylvania  Hospital,  to  the  Orthopedic 
Hospital,  and  to  the  Jewish  Hospital,  Philadelphia. 

1886.  Mudd,  Henry  H.,  M,D.,  500  North  Jefferson  Street,  St.  Louis,  Mo. 
Professor  of  Surgical  Anatomy  and  Clinical  Surgery  in  St.  Louis 
Medical  College ;  Surgeon  to  St.  Luke's  Hospital,  St.  Louis. 

1882.     Nancrede,  Charles  Beylard,  A.M.,  M.D.,  Ann  Arbor,  Mich. 

Professor  of  Surgery  in  the  University  of  Michigan,  Ann  Arbor, 

Mich.      Vice-President,  1889. 
1882.     Norris,  Basil,  M.D.,  Surgeon  U.  S.  Army,  "Occidental  Hotel," 

San  Francisco. 

1882.  Owens,  John  E.,  M.D.,  1806  Michigan  Avenue,  Chicago.  Pro- 
fessor of  Principles  and  Practice  of  Surgery  and  Clinical  Surgery 
in  the  Chicago  Medical  College  ;  Attending  Surgeon  to  St.  Luke's 
Hospital,  Chicago. 

1880.  Packard,  John  H.,  M.D.,  1924  Spruce  Street,  Philadelphia.  Sur- 
geon to  the  Pennsylvania  Hospital  and  to  St.  Joseph's  Hospital, 
Philadelphia.      Treasurer,  1880-83. 

1880.  Pancoast,  William  Henry,  M.D.,  1 100  Walnut  Street,  Philadel- 
phia. Professor  of  Anatomy  in  the  Medico- Chirurgical  College 
of  Philadelphia. 

1885.  Park,  Roswell,  A.M.,  M.D.,  510  Delaware  Avenue,  Buffalo,  N.  Y. 
Professor  of  Surgery  in  the  Medical  Department  of  the  Uni- 
versity of  Buffalo  ;  Surgeon  to  the  Buffalo  General  Hospital ; 
Consulting  Surgeon  to  the  Fitch  Accident  Hospital.  Vice-Presi- 
dent, 1893;  Member  of  Council,  1893. 

1893.  Parmenter,  John,  M.D.,  Buffalo,  N.  Y.  Professor  of  Anatomy  and 
Clinical  Surgery  in  the  University  of  Buffalo. 

1889.  Pilcher,  Lewis  S.,  M.D.,  145  Gates  Avenue,  Brooklyn,  N.  Y. 
Professor  of  Clinical  Surgery  in  the  Post-Graduate  Medical 
School,  New  York.      Vice-President,  1893. 
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1887.  Porter,  Charles  Burnham,  A.M.,  M.D.  Harv.,  5  Arlington 
Street,  Boston,  Mass.  Professor  of  Clinical  Surgery  in  Harvard 
Medical  School ;  Surgeon  to  the  Massachusetts  General  Hospital. 
Vice-President,  1892. 

1882.  Porter,  William  Gibbs,  M.D.,  11 18  Spruce  Street,  Philadelphia. 
Surgeon  to  the  Presbyterian  Hospital  and  to  the  Philadelphia 
Hospital. 

1882.  Prewitt,  Theodore  F.,  M.D.,  2126  Olive  Street,  St.  Louis,  Mo. 
Professor  of  the  Principles  and  Practice  of  Surgery  and  of  Clin- 
ical Surgery  in  the  Missouri  Medical  College ;  Surgeon  to  St. 
John's  Hospital,  St.  Louis.      Vice-President,  1886. 

1886.  Ransohoff,  Joseph,  M.D.,   F.R.C.S.  Eng.,  296  Walnut   Street, 

Cincinnati,  Ohio.  Professor  of  Anatomy  in  the  Medical  College 
of  Ohio ;  Surgeon  to  the  Cincinnati  Hospital  and  to  the  Good 
Samaritan  Hospital,  Cincinnati. 

1887.  Richardson,  Maurice  Howe,  A.B.,  M.D.,  224  Beacon  Street, 

Boston,  Mass.  Surgeon  to  the  Massachusetts  General  Hospital ; 
Assistant  Professor  of  Anatomy  in  Harvard  Medical  School. 

1882.  Roberts,  John  B.,  A.M.,  M.D.,  Treasurer,  1627  Walnut  Street, 
Philadelphia.  Professor  of  Anatomy  and  Surgery  in  the  Phila- 
delphia Polyclinic  ;  Professor  of  Surgery  in  the  Woman's  Medical 
College  of  Pennsylvania  ;  Surgeon  to  the  Methodist  Hospital  and 
to  the  Jewish  Hospital.      Vice-President,  1888. 

1882.  Rushmore,  John  Dikeman,  M.D.,  129  Montague  Street,  Brooklyn, 
N.  Y.  Professor  of  Surgery  in  the  Long  Island  College  Hospital ; 
Surgeon  to  the  Brooklyn  Hospital,  to  St.  Peter's  Hospital,  and  to 
the  Eye  and  Ear  Hospital,  Brooklyn. 

-1 880.  Sayre,  Lewis  Albert,  M.D.,  285  Fifth  Avenue,  New  York.  Pro- 
fessor of  Orthopedic  Surgery  in  the  Bellevue  Hospital  Medical 
College ;  Consulting  Surgeon  to  the  Bellevue  Hospital,  to  the 
Charity  Hospital,  to  St.  Elizabeth's  Hospital,  and  to  the  Home 
for  Incurables,  New  York. 

1882.  Senn,  Nicholas,  M.D.,  Ph.D.,  LL.D.,  532  Dearborn  Avenue, 
Chicago,  Illinois.  Professor  of  the  Principles  of  Surgery  and 
Clinical  Surgery  in  Rush  Medical  College  ;  Attending  Surgeon  to 
the  Presbyterian  Hospital ;  Surgeon-in-Chief  to  St.  Joseph's 
Hospital,  Chicago,  Illinois.     President ',  1892. 

1882.  Smith,  Alan  Penniman,  M.D.,  24  West  Franklin  Street,  Baltimore, 
Md.  Surgeon  to  St.  Vincent's  Hospital,  to  the  Union  Protestant 
Infirmary,  to  the  Hebrew  Hospital,  to  St.  Agnes's  Hospital,  to 
the  Maryland  Eye,  Ear,  and  Throat  Hospital,  and  to  the  Hos- 
pital for  Diseases  of  Women,  Baltimore,  Maryland. 
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1882.  Smith,  Stephen,  A.M.,  M.D.,  LL.D.,  574  Madison  Avenue,  New 

York.     Professor  of  Clinical  Surgery  in  the  University  Medical 
College  of  New  York ;  Surgeon  to  Bellevue  Hospital  and  to  St. 
Vincent  s  Hospital,  New  York.      Vice-President,  1890. 
1889.     Stimson,   Lewis  A.,  M.D.,  34  E.  Thirty-third  Street,  New  York. 
Professor  of  Surgery  in  the  University  of  New  York. 

1883.  Taylor,  William  Edwin,  M.D.,  "Occidental  Hotel,"  San  Fran- 

cisco, Cal.  Professor  of  the  Principles  and  Practice  of  Surgery 
in  the  Medical  Department  of  the  University  of  California,  and 
in  the  Dental  Department  of  the  same  University,  San  Francisco. 

1885.  Thompson,  J.  Ford,  M.D.,  1401  H  Street,  N.  W.,  Washington, 
D.  C.  Professor  of  Surgery  in  the  National  Medical  College ; 
Surgeon  to  the  Garfield  Memorial  Hospital  and  to  the  Children's 
Hospital. 

1882.  Thomson,  William,  M.D.,  1426  Walnut  Street,  Philadelphia. 
Honorary  Professor  of  Ophthalmology  in  the  Jefferson  Medical 
College  Hospital,  Philadelphia. 

1882.  Tiffany,  Louis  McLane,  A.M.  Cantab.,  M.D.,  831  Park  Avenue, 
Baltimore,  Md.  Professor  of  Surgery  in  the  University  of  Mary- 
land ;  Surgeon  to  the  University  Hospital,  Baltimore.  Member 
of  Council,  1885-89. 
::i88o.  Tremaine,  William  S.,  M.D..  217  Franklin  Street,  Buffalo,  N.  Y. 
Major  and  Surgeon  U.  S.  Army,  Consulting  Surgeon  to  the 
Buffalo  Huspital  of  the  Sisters  of  Charity,  to  St.  Francis's  Hos- 
pital, and  to  the  Maternity  Hospital,  Buffalo. 

1882.  Vander  Veer,  Albert,  A.M.,  M.D.,  Ph.D.,  28  Eagle  Street, 
Albany,  N.  Y.  Professor  of  Abdominal  Surgery  and  of  Clinical 
Surgery  in  the  Albany  Medical  College ;  Consulting  Surgeon  to 
St.  Peter's  Hospital ;  Attending  Surgeon  to  the  Albany  Hospital. 

1 891.    Walker,  Edward  W.,  M.D.,  96  West  Eighth  Street,  Cincinnati, 

Ohio. 
1882.     Warren,  John  Collins,  M.D.,   58  Beacon  Street,  Boston,  Mass. 

Associate  Professor  of  Surgery  in  Harvard  University  ;  Surgeon 

to  the  Massachusetts  General  Hospital,  Boston.      Vice-President, 

1890. 
1889.     Weeks,  Stephen  H.,  M.D.,  662  Congress  Street,  Portland,  Me. 

Professor  of  Surgery  in  the  Medical  School  of  Maine.     Member 

of  Council. 
1889.     Weir,  Robert  F.,  M.D.,  37  West  Thirty-third  Street,  New  York. 

Professor  of  Clinical  Surgery  in  the  College  of  Physicians  and 

Surgeons,  New  York.    Member  of  Council,  1893. 
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NOTICE. 
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opinions  published  in  this  volume. 


ADDRESS   OF   WELCOME. 


By  MATTHEW  D.  MANN,  A.M.,  M.D. 
BUFFALO,  N.  Y. 


Mr.  President  and  Fellows  of  the  American  Surgical  Associa- 
tion :  To  me  has  been  assigned  the  very  pleasant  duty  of  bidding  you 
welcome  to  Buffalo. 

Your  coming  has  been  long  and  anxiously  awaited.  It  is  not  often  that 
we  have  an  opportunity  of  entertaining  within  our  gates  a  company  so  dis- 
tinguished, and  one  which  has  done  so  much  for  the  good  not  only  of  the 
profession  but  of  the  country. 

We  look  forward  to  your  meeting  as  affording  us  both  the  great  pleasure 
of  meeting  you  personally  and  of  hearing  from  you  the  results  of  your  ripe 
and  extended  experience. 

The  cause  which  you  so  ably  represent — the  advancement  of  American 
surgery — is  dear  to  us  all,  whether  we  practise  it  in  general  or  in  any  of  its 
special  branches,  or  simply  reap  the  benefit  for  our  patients  of  the  skill  and 
learning  of  others. 

In  behalf  of  those  of  the  profession  in  and  around  Buffalo  and  of  our 
medical  societies,  I  bid  you  welcome.  You  are  indeed  welcome  to  our 
hearts  and  our  homes,  and  all  that  we  can  do,  I  assure  you,  will  be  done  to 
make  your  visit  both  pleasant  and  profitable. 

While  Buffalo  does  not  yet  attempt  to  vie  with  the  great  medical  centres  of 
the  country,  still  we  feel  that  we  can  at  least  claim  to  be  one  of  the  lesser 
centres.  The  building  in  which  you  meet,  recently  erected  by  the  generosity 
of  our  citizens,  proves  to  you  that  the  profession  is  wide  awake.  Our  two 
large  and  well-equipped  hospitals,  besides  several  smaller  ones,  with  infirm- 
aries and  dispensaries,  afford  opportunities  for  clinical  studies  hardly  equalled 
outside  of  the  two  or  three  great  cities.  We  have  also  several  flourishing 
medical  societies  doing  good  work. 

But  one  great  boast  is  our  city  itself,  with  its  many  miles  of  smooth  and 
clean  streets,  its  thousands  of  homes,  some  of  them  almost  palaces,  not 
built  in  solid  blocks,  but  each  surrounded  with  more  or  less  land,  thus  letting 
in  the  air  and  sunshine ;  our  busy  mills  and  factories,  and  above  all  our 
extended  commerce  by  lake,  rail,  and  canal,  all  cause  Buffalo  to  occupy  a 
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unique  position  among  American  cities.  With  a  population  of  about  300,- 
000  we  are  growing  at  an  amazing  rate,  and  are  daily  adding  new  factories, 
launching  new  ships,  and  building  new  miles  of  track. 

At  our  back  door  we  have  the  greatest  mill-dam  in  the  world,  and,  as  you 
have  doubtless  heard,  look  forward  to  soon  running  the  entire  town  by  its 
power.  The  utilization  of  the  power  of  Niagara,  and  that  without  any  detri- 
ment to  its  picturesque  beauty,  will  mark  an  era  in  American  manufacturing. 
By  this  means  we  expect  to  furnish  unlimited  power  at  so  low  a  rate  that 
competition  will  be  almost  impossible,  and  thus  to  build  up  here  a  great 
manufacturing  city  which  shall  rival  or  distance  all  other  manufacturing 
cities  in  the  world. 

Our  situation  at  the  head  of  navigation  on  the  great  lakes,  the  numerous 
railroads  centring  here,  the  Erie  canal  giving  us  a  waterway  to  the  seaboard, 
make  this  one  of  the  best  distributing  points  in  the  country.  You  must 
admit  then  that  we  have  a  pardonable  pride  in  our  city  and  a  justifiable  ex- 
pectation in  its  future. 

But  I  must  stop  lest  I  paint  the  picture  too  brightly.  We  have  not  invited 
you  here  to  invest  your  hard-earned  dollars  in  corner  lots  or  in  acreage 
property  in  the  suburbs,  though  I  will  tell  you  privately  that  there  are  still 
a  few  choice  lots  left  at  low  prices.  I  will  only  detain  you  long  enough  to 
assure  you  again  that  we  are  proud  to  have  you  here,  that  we  welcome  you 
most  heartily,  and  hope  that  your  stay  will  prove  so  pleasant  that  at  some 
future  day  we  can  again  have  the  pleasure  of  bidding  you  welcome. 


ADDRESS    OF    THE    PRESIDENT. 


NEW    METHOD    OF   DIRECT   FIXATION   OF   THE 
FRAGMENTS    IN    COMPOUND    AND 
UNUNITED    FRACTURES. 


By  NICHOLAS  SENN,  M.D., 

PROFESSOR    OF    PRACTICE    OF    SURGERY    AND    OF    CLINICAL    SURGERY     IN     RUSH 

MEDICAL   COLLEGE;    PROFESSOR    OF   SURGERY   IN   CHICAGO    POLYCLINIC; 

ATTENDING  SURGEON  PRESBYTERIAN    HOSPITAL:    SURGEON    IN 

CHARGE  ST.   JOSEPH'S    HOSPITAL,    CHICAGO. 


The  treatment  of  compound  and  ununited  fractures  has  always 
been  a  fruitful  field  of  research  and  observation  for  the  surgeon. 
Notwithstanding  that  this  subject  has  been  the  special  study  of 
many  able  surgeons,  it  has  not  reached  the  stage  of  perfection 
its  importance  demands.  It  is  true  that  the  adoption  of  rigid 
antiseptic  precautions  in  the  treatment  of  compound  fractures 
has  reduced  the  mortality  from  50  to  70  per  cent,  almost  to  nil, 
and  the  same  has  rendered  operations  for  ununited  fractures 
nearly  devoid  of  danger.  On  the  other  hand,  it  must  be  ad- 
mitted that  the  mechanical  treatment  of  both  these  classes  of 
fractures  has  undergone  but  little  improvement  during  the  last 
decade,  which  has  witnessed  such  marvellous  improvements  in 
other  departments  of  surgery.  No  systematic  attempts  have 
been  made  to  utilize  the  wound  in  compound  fractures  for  the 
purpose  of  securing  accurate  reduction  and  perfect  retention. 
For  many  years  the  operative  treatment  of  ununited  fractures 
has  undergone  no  material  change.  The  principal  object  of  this 
address  is  to  make  an  earnest  plea  in  favor  of  a  more  frequent 
recourse  to  direct  means  of  fixation  in  the  treatment  of  com- 
pound and  ununited  fractures.     It  appears  to  me  that  the  time 
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is  at  hand  when  a  compound  fracture  should  be  treated  upon 
the  same  principles  as  a  wound  of  the  soft  parts,  viz.,  to  bring  into 
apposition  and  hold  in  contact  by  direct  temporary  mechanical 
measures  the  different  anatomical  constituents  of  the  wound  until 
the  process  of  repair  is  completed.  As  soon  as  this  method  of 
treatment  is  perfected  and  more  generally  adopted  we  shall 
hear  less  frequently  of  the  many  unsatisfactory  remote  results 
of  these  injuries,  such  as  delayed  and  non-union  paralysis,  im- 
pairment of  general  health  from  long  confinement  to  bed, 
shortening,  angular  deformity,  displacement  by  rotation,  ex- 
uberant callus,  and  permanent  injury  to  adjacent  joints  from 
long-continued  permanent  extension.  In  very  oblique  fractures, 
compound  as  well  as  simple,  interposition  of  soft  tissues  takes 
place  more  frequently  than  is  generally  supposed,  and  this 
condition  not  infrequently  is  the  sole  cause  of  non-union.  In 
oblique  fractures  of  the  femur  it  is  generally  conceded  that  con- 
tinued extension  and  external  fixation  do  not  succeed  in  prevent- 
ing more  or  less  shortening  and  angular  deformity.  It  is  a  well- 
known  fact  that  long-continued  extension  is  usually  followed  by 
temporary  and  often  by  permanent  injury  to  the  adjacent  joints- 
Over-riding  of  fragments  is  often  productive  of  harmful  pressure 
upon  important  vessels  and  nerves.  Displacement  of  fragments 
and  imperfect  immobilization  are  the  most  potent  factors  in  the 
production  of  exuberant  callus  which  so  often  impairs  the  func- 
tional result  and  so  frequently  causes  remote  painful  affections. 
Displacement  of  detached  fragments  in  comminuted  compound 
fractures  is  often  not  recognized,  and  much  less  frequently  cor- 
rected without  direct  intervention. 

Thorough  disinfection  is  frequently  out  of  question  without 
enlarging  the  external  wound  and  free  exposure  of  the  seat  of 
fracture. 

Long-continued  confinement  in  bed  incident  to  treatment  of 
fractures  of  the  lower  extremities  is  detrimental  to  the  general 
health  of  the  patient,  and  is  often  the  indirect  cause  of  many 
fatal  intercurrent  affections.  These  evils  attending  the  treatment 
of  compound  fractures  heretofore  in  vogue  can  be  avoided  in  a 
measure  by  resorting  to  direct  fixation  of  the  fragments.     Direct 
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treatment  of  the  fracture  does  not  add  to,  but  diminishes  the 
danger  of  traumatic  infection,  provided  the  operation  is  done 
under  strict  antiseptic  precautions.  It  not  only  enables  the 
surgeon  to  bring  the  fragments  into  accurate  apposition  and 
secure  permanent  retention,  but  it  also  makes  it  possible  for 
him  to  disinfect  every  part  of  the  wound,  and  to  arrest  the 
hemorrhage — important  elements  in  the  prevention  of  traumatic 
infection.  Such  treatment  thoroughly  and  conscientiously  car- 
ried out  imparts  a  sense  of  security  regarding  the  usual  imme- 
diate and  remote  complications  which  is  foreign  to  the  ordinary 
routine  treatment. 

History  of  Direct  Immobilization  of  Fragments. 

The  same  means  which  have  been  resorted  to  in  holding 
the  fragments  together  in  the  operative  treatment  of  ununited 
fractures  have  been  employed  occasionally  in  immobilizing 
compound  fractures.  The  objects  to  be  obtained  in  both  forms 
of  fracture  were  the  same,  viz.,  to  bring  the  fractured  or  vivified 
surfaces  in  contact  and  secure  perfect  retention  during  the  pro- 
cess of  repair. 

Suturing. — Perhaps  the  oldest  method  of  accomplishing 
direct  fixation  is  suturing.  Different  kinds  of  metallic  wire, 
silk,  silkworm-gut,  and  absorbable  sutures  have  been  employed 
for  this  purpose.  Silver  wire  is  the  material  most  frequently 
used.  Before  antiseptic  surgery  was  practised  the  ends  of  the 
wire  were  brought  out  of  the  wound  with  the  intention  of 
removing  the  suture  as  soon  as  the  object  for  which  it  was 
employed  had  been  realized.  Since  it  has  been  ascertained  by 
experiments  and  clinical  observations  that  small  antiseptic  sub- 
stances can  be  safely  left  in  aseptic  wounds,  the  wire  was  cut 
short  to  the  twist  with  the  expectation  that  the  suture  would 
become  encysted  and  remain  indefinitely  in  the  tissues  without 
causing  any  disturbance.  In  oblique  fractures  with  a  tendency 
to  shortening,  the  tension  on  the  suture  is  great,  and  undoubtedly 
has  often  seriously  impaired  the  nutrition  of  the  part  of  the 
fragments  included  in  the  suture.     For  good  reasons  the  bone 
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suture  has  often  been  charged  with  causing  necrosis.  The  old 
method  of  suturing  fragments  is  very  defective,  as  the  suture 
was  made  only  to  include  one  side  of  the  broken  bone. 


Old  method  of  bone  suture. 


The  technique  of  bone  suture  has  recently  been  materially 
improved.  Wille1  has  recently  modified  the  old  method  in  so 
far  that  the  wire  is  made  to  include  the  entire  thickness  of  both 
fragments  in  wiring  transverse  and  slightly  oblique  fractures. 


Fig.  2. 


Improved  bone  suture.     Transverse  fracture,  wire  suture  including  entire  thickness 
of  both  fragments. 

The  same  author  has  also  shown  that  in  suturing  oblique 
fractures  by  this  method  the  suture  does  not  prevent  lateral  and 
longitudinal  displacement,  as  can  be  seen  from  the  two  illustra- 
tions represented  by  Figs.  3  and  4. 

The  further  the  drill  openings  are  apart  the  greater  will  be 
the  tendency  to  displacement.     In  very  oblique  fractures  Wille 


1  Eine  Verbesserung  der  Technik  der  Knochensutur.     Centralblatt  f.  Chirurgie,  1892, 
No.  46. 
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advises  to  cut  two  grooves  with  a  file  or  saw  in   the  fragments, 
the  direction  of  the  groove  being  at  a  right  angle  to  the  frac- 

FlG.  3. 


o 


O 


Oblique  fracture  sutured,  showing  curve  in  which  fragment  will  become  displaced. 

Fig. 4. 


Extent  of  lateral  and  longitudinal  displacement  that  may  occur. 
Fig.  5. 


Peripheral  groove  for  wire. 

tured  surfaces,  and  the  tying  of  the  fragments  firmly  together 
with  silver  wire. 

If  the  seat  of  fracture  is  sufficiently  accessible,  so  that  the 
drill  can  be  applied  vertically  to  the  fractured  surfaces,  he  drills 
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through  both  fragments,  and  with  a  hook  of  his  own  device 
pulls  a  silver  wire  through  the  perforation,  cuts  the  wire  in  the 
centre,  and  twists  each  half  separately. 

Fig.  6. 


Lateral  groove  for  wire. 

It  appears  to  me  that  in  operating  by  this  method  it  would 
be  much  better  not  to  cut  the  wire,  but  pass  both  ends  through 
the  loop  and  twist  them  in  the  same   manner  as  in  tying  the 


Fig.  7. 


Wire  drawn  through  the  perforation. 
Fig.  8. 


Wire  cut  in  the  centre  and  each  half  twisted  separately. 


Staffordshire  knot.  These  modifications  of  suturing  the  frag- 
ments are  a  great  improvement  upon  the  old  method,  but  do 
not  set  aside  all  of  the  objections  to  the  silver-wire  suture.    The 
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drilling  of  the  fragments,  the  passing  of  the  silver  wire  through 
the  perforation  made  with  the  drill,  the  twisting  of  the  wire,  are 
details  which  often  require  a  great  deal  of  time  and  are  attended 
by  many  and  frequently  insurmountable  difficulties;  at  the  same 
time  the  necessary  degree  of  immobilization  is  not  attained  with- 
out exposing  the  bone  to  harmful  linear  compression.  Chromi- 
cized  catgut  would  be  the  ideal  material,  but  it  does  not  furnish 
adequate    mechanical    support  for  a  sufficient   length  of  time. 


Fig.  9. 


m 

Author's  modification  of  twisting  the  wire,  Staffordshire  knot. 

Professor  Park  has  recently  resorted  with  success  to  silkworm- 
gut  as  a  substitute  for  silver  wire  in  the  direct  treatment  of  an 
ununited  fracture.1  While  such  means  of  direct  fixation  may 
frequently  answer  a  useful  purpose  in  the  treatment  of  ununited 
fractures,  they  are  not  applicable  in  maintaining  retention  in 
very  oblique  recent  fractures,  owing  to  the  strong  muscular 
contractions  invariably  present  in  such  cases. 

Dollinger2  describes  a  new  method  of  bone  suture,  or  rather 
bone  ligature,  which  he  has  made  use  of  in  two  cases  where 
perforation  of  the  bone  could  not  easily  be  carried  out.  In  one 
case,  pseudarthrosis  of  the  leg,  in  a  man  forty-three  years  old, 
the  tibia  was  sutured  in  the  usual  manner.  The  fibula  was 
fractured  in  two  places,  the  middle  piece,  about  four  inches  in 
length,  lying  loose.  The  fragments  could  not  be  perforated 
without  causing  further  separation  of  the  periosteum.     A  ring  of 

1  American  Journal  of  the  Medical  Sciences,  April,  1890. 

2  Knochennaht  ohne  Durchbohrung  des  Knochens,  Centralblatt  fur  Chirurgie,  1893, 
No.  2. 
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silver  wire  was  placed  around  the  lower  part  of  the  upper  frag- 
ment a  little  above  the  seat  of  fracture,  and  a  similar  ring  around 
the  upper  part  of  the  middle  fragment.  A  piece  of  wire  was 
then  placed  on  each  side  of  the  fragments,  parallel  to  the  long 
axis  of  the  bone  and  within  the  two  rings  encircling  the  bone. 
The  rings  were  then  tightened  up  and  fixed,  and  then  the  longi- 
tudinal wires  were  doubled  over  and  their  ends  united  on  each 
side.  The  second  fracture  was  dealt  with  in  a  similar  manner. 
In  eight  weeks  union  by  bony  callus  had  taken  place.  In  the 
second  case  the  tibia  was  sutured  in  a  similar  manner,  after  a 
piece  had  been  resected  along  with  a  tumor  which  had  developed 


Fig.  io. 


Dollinger's  bone  ligature  as  a  substitute  for  bone  suture. 


in  the  part.  The  resected  ends  were  hard  and  ivory-like  and 
could  not  be  readily  sutured  in  the  ordinary  way.  While  this 
method  of  suturing  may  guard  effectively  against  diastasis  of 
the  fragments,  it  certainly  could  not  prevent  lateral  displacement 
and  shortening  in  oblique  fractures. 

Metallic  Spikes  and  Screws. — Among  the  older  methods 
of  direct  fixation  of  compound  and  ununited  fractures  must  be 
mentioned  the  sharp  metallic  spikes  recommended  by  Malgaigne. 
DierTenbach  tranfixed  the  fragments  with  an  iron  nail  and 
applied  over  it  and  including  one  side  of  the  fragmenta  a  figure- 
of-8  suture.  Langenbeck  used  two  steel  screws  which  were 
driven  into  the  fragments,  and  which  were  then  connected  by 
an  iron  bar,  which  effected  immobilization  of  the  fragments. 

Ivory  Cylinders  and  Clamps. — Volkmann  and  Heine  in- 
serted an  ivory  cylinder  into  the  medullary  cavity  of  the  frag- 
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ments  across  the  line  of  fracture  with  a  view  of  preventing  lateral 
and  longitudinal  displacement.  The  former  applied  this  treat- 
ment in  three  cases  with  satisfactory  results.  In  two  cases  of 
ununited  fracture  of  the  humerus  he  used  an  ivory  nail,  which 

Fig.  11. 


Bircher's  method  of  retention  with  ivory  cylinder,  a.  Direction  of  pressure  ;  traction 
upon  leg.  b.  United  fracture  place ;  longitudinal  section ;  natural  size.  c.  Transverse 
section  showing  ivory  cylinder  in  the  interior  of  the  medullary  canal. 


reached  some  distance  into  the  medullary  cavity  of  each  frag- 
ment. In  the  third  case  he  treated  an  ununited  fracture  of  the 
femur  in  a  child  by  inserting  into  the  medullary  canal  a  piece  of 
fresh  bone  taken  from  an  amputated  limb.  In  all  of  these  cases 
the  foreign  substance  healed  in  and  was  undoubtedly  eventually 
removed  by  absorption.  This  method  of  treatment  has  been 
more  fully  described  by  Bircher,1  to  whom  it  has  generally  been 

1  Eine  neue  Methode  unmittelbarer   Retention  bei   Fracturen    der   Rohrenknochen. 
Archiv.  f.  klinische  Chirurgie,  Band  xxxiv.  S.  410. 
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accredited.  Bircher  uses  a  solid  ivory  cylinder.  Its  method  of 
insertion  and  relative  position  to  the  fragments  are  shown  in 
Fig.  ii. 

To  prevent  slipping  of  the  ivory  cylinder  upward  or  down- 
ward he  makes  a  shoulder  or  projection  at  the  centre  on  one 
side  of  the  cylinder,  which  rests  in  a  depression  made  with  a 


Fir,.  12. 


Shoulder  of  the  ivory  cylinder  fixed  in  depression  of  wall  made  with  chisel. 

chisel  in  one  side  of  the  medullary  canal,  as  is  shown  in  Fig.  12, 
or  in  a  bone  defect  at  the  seat  of  fracture,  as  in  Fig.  13. 

The  ivory  clamp  which  he  uses  in  uniting  fractures  of  parts 
of  bones  devoid  of  a  medullary  cavity  resembles  the  capital 
letter  H,  one  bar  of  which  rests  in  the  channels  cut  on  each  side 
in  the  bone,  while  the  other  bar  rests   on  the   surface  of  the 

fragments. 

Fig.  13. 


Projection  of  ivory  cylinder  resting  in  defect  at  seat  of  fracture. 

Bircher  treated  by  these  methods  of  fixation  five  cases — four 
compound  fractures  and  one  subcutaneous  fracture  (femur)  com- 
plicated by  a  large  hsematoma.  In  all  of  the  cases  more  or  less 
suppuration  followed,  and  the  foreign  body  was  removed  as  soon 
as  firm  consolidation  had  taken  place.     In  every  instance  bony 
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union  in  good  position  with  very  little  shortening  was  secured, 
and  the  functional  results  were  excellent.  In  the  compound 
fractures  infection  had  taken  place  before  the  treatment  was 
commenced. 

Fig.  14. 


Retention  of  oblique  fracture  of  lower  end  of  tibia  by  ivory  clamp. 

Socin1  has  given  this  treatment  quite  an  extensive  trial,  and 
is  pleased  with  the  results.  He  has  applied  it  in  pseudarthrosis 
caused  by  defective  reposition  or  interposition  of  soft  parts,  and 
in  many  cases  of  compound  fracture.  He  does  not  resort  to 
the  operative  removal  of  the  ivory  cylinder.  The  method  has 
yielded  such  encouraging  results  in  his  hands  that  he  intends 

1  Die  Behandlung  gewisser  Knochenbriiche  mittelst  Einlegen  von  Elfenbeinstiften  in 
die  Markhohle.     Correspondenzblatt  f.  Schweizer  Aerzte,  No.  12. 
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to  extend  it  to  the  treatment  of  subcutaneous  fractures,  with  a 
strong  tendency  to  displacement  of  the  fragments,  as  in  very- 
oblique  fractures  of  the  lower  third  of  the  tibia. 

Absorption  of  Aseptic  Ivory  and  Bone  in  the  Living  Tissues. 

The  insertion  of  a  solid  ivory  cylinder  into  the  medullary 
cavity  of  the  shaft  of  the  long  bones  as  a  means  of  direct  fixa- 
tion is  not  applicable  in  the  treatment  of  very  oblique  fractures, 
as  immobilization  and  retention  cannot  be  thus  secured.  Again, 
the  introduction  of  such  a  large  and  solid  foreign  substance 
overtaxes  the  absorptive  capacity  of  the  tissues,  and  either 
removal  by  operative  treatment  becomes  necessary,  or  spon- 
taneous elimination  is  sure  to  take  place  sooner  or  later.  There 
is  a  limit  to  the  absorption  of  aseptic  absorbable  bodies.  While 
an  aseptic  ivory  or  bone  nail  driven  into  bone  for  the  purpose  of 
exciting  callus  production,  or  to  serve  as  a  temporary  means  of 
fixation,  will  be  removed  by  absorption  in  the  course  of  time,  if 
their  immediate  vicinity  remains  aseptic,  a  similar  disposal  of  a 
solid  ivory  cylinder  the  size  of  the  little  finger  could  hardly  be 
expected.  Gluck's  experiments  with  ivory  joints  have  taught 
us  an  important  lesson,  and  that  is  not  to  impose  too  much  upon 
the  intrinsic  absorptive  capacity  of  the  tissues.  Of  one  thing 
we  are  now  certain,  that  the  diminution  in  size,  and  the  ultimate 
removal  of  such  bodies  are  not  brought  about  by  the  corroding 
action  of  pus,  as  has  been  claimed  by  many,  but  by  the  action 
of  living  tissues.  The  mechanical  effect  is  the  same  whether  a 
solid  or  hollow  cylinder  of  ivory  or  bone  is  used  I  would, 
therefore,  recommend  as  absorbable  intra-osseous  splints  hollow, 
perforated  cylinders  of  bone.  The  use  of  such  cylinders  does 
not  interfere  with  the  early  formation  of  the  intermediate  callus 
from  the  medullary  tissue.  Instead  of  crushing  the  medullary 
tissue,  as  is  done  by  the  use  of  the  solid  cylinder,  the  lumen  of 
the  hollow  cylinder  is  filled  at  once  with  this  valuable  bone- 
producing  material,  and  the  product  of  tissue  proliferation,  and 
the  new  bloodvessels  later  fill  the  perforations,  and  establish 
communication  between  the  process  of  repair  within  and  outside 
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of  the  cylinder.  The  surface  for  absorption  of  the  foreign  sub- 
stance is  also  immensely  increased,  and  thereby  the  probability 
of  its  spontaneous  removal  greatly  increased.  Such  cylinders 
should  be  made  of  the  shaft  of  the  long  bones  of  young  animals, 
such  as  chickens,  turkeys,  or  rabbits.  The  medullary  cavity 
can  be  increased  in  size  by  the  use  of  a  small  round  file,  and  the 

Fig.  15. 


Author's  hollow  perforated  intra-osseous  splint. 

perforations  made  with  a  drill.  The  length  of  this  intra-osseous 
splint  will  vary,  according  to  the  size  of  the  bone  and  the 
obliquity  of  the  fracture,  from  one  to  three  inches.  Displace- 
ment of  the  splint  upward  or  downward  need  not  be  feared  if 


Fig.  j6. 


Intra-osseous  splint  in  situ. 


additional  immobilization  is  secured  by  an  appropriate  external 
support.  Experimental  research  and  clinical  experience  have 
demonstrated  that  pieces  of  aseptic  ivory  or  bone  of  moderate 
size  are  removed  by  absorption  in  aseptic  tissues.  These  sub- 
stances must,  therefore,  be  included  among  the  absorbable  means 
of  direct  fixation  of  compound  or  ununited  fractures.  The  en- 
capsulation of  unabsorbable  material,  used  for  the  same  pur- 
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pose,  is  always  an  uncertain  process,  and  it  is  a  well-known 
clinical  fact  that  even  encapsulated  foreign  substances  may  give 
rise  to  disturbances  at  any  time.  Trendelenburg '  reports  a  some- 
what unusual  fate  of  an  ivory  nail  which  was  used  in  the  fixa- 
tion of  an  ununited  fracture  of  the  lower  end  of  the  femur. 
The  patient  died  two  and  a  half  years  after  the  operation.  Post- 
mortem examination  showed  that  the  fracture  had  united  firmly 
by  bony  callus.  The  ivory  nail  had  been  driven  into  the  bone 
in  such  a  manner  that  it  projected  into  the  knee-joint.  That 
part  of  the  nail  in  the  bone  remained  unchanged,  while  the 
part  which  projected  into  the  joint  had  become  detached,  and 
was  found  as  a  sequestrum  in  a  small  cyst  which  had  formed  in 
the  capsule  of  the  joint.  The  ends  of  this  fragment  were 
rounded  off  and  the  surface  was  covered  with  giant  cells.  This 
observation  would  tend  to  prove  that  ivory  may  remain  intact 
in  aseptic  bone  tissue,  while  absorption  takes  place  at  a  point 
where  the  foreign  substance  perforates  the  periosteum — that  is, 
on  the  surface  of  the  bone. 

Riedinger2  made  experiments  on  animals  in  reference  to  the 
fate  of  ivory  nails  and  fragments  of  bone  and  other  material 
implanted  into  living  bone.  Wood,  rubber,  etc.,  produced  in 
every  instance  suppuration,  and  was  invariably  eliminated. 
Ivory  and  fragments  of  bone,  even  if  taken  from  another  species 
of  animals,  produced  no  such  result,  and  were  gradually  reduced 
in  size,  and  finally  disappeared.  He  made  the  observation  that 
the  speed  with  which  the  material  disappeared  by  absorption 
depended  on  the  vascularity  of  the  bone.  In  one  experiment  a 
fragment  of  bone  which  was  driven  into  a  perforation  of  the 
shaft  of  a  long  bone  did  not  undergo  absorption  except  that 
part  which  projected  into  the  medullary  cavity.  He  ascertained, 
also,  by  his  experiments  that  ivory  or  bone  pegs  driven  into  the 
shaft  of  a  long  bone  brought  about  elongation  of  the  bone. 
Two  ivory  pegs  inserted  into  the  left  tibia  of  a  dog  increased 
the  length  of  the  bone  4  mm. 

1  Mittheilungen  aus  der  chirurgischen  Klinik  zu  Rostock,  1881. 

2  Ueber  Pseudarthrosen   am  Vorderarm  mit  Bemerkungen  iiber  das  Schicksal  im- 
plantirter  Elfenbein  und  Knochenstifte.    Archiv  fur  klinische  Chirurgie,  Bd.  xxvi.  S.  985. 
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Aufrecht1  observed  in  a  case  of  pseudarthrosis  treated  by 
transfixion  with  ivory  pegs,  that  the  surface  of  the  pegs  be 
came  rougher  the  longer  they  remained  in  the  bone.  Their 
surface  was  covered  with  giant  cells.  His  investigations  con- 
cerning the  absorption  of  ivory  in  bone  led  him  to  the  following 
conclusions  : 

1.  Giant  cells  originate  by  confluence  of  cells  as  described  by 
Ziegler. 

2.  Giant  cells  appear  in  places  where  an  obstacle  is  found  to 
the  transformation  of  fibroblasts  into  connective  tissue,  or  where 
in  the  cells  themselves  the  capacity  for  the  formation  of  con- 
nective tissue  is  reduced. 

3  The  giant  cell  can  bring  about  resorption  of  bone,  prob- 
ably in  so  far  as  on  its  existence  depends  the  accumulation  of 
carbonic  acid 

4.  The  club-shaped  closed  ends  of  new  bloodvessels  can  be 
easily  mistaken  for  giant  cells  when  the  places  of  their  connec- 
tions with  vessels  are  obscured  by  the  tissues. 

These  experiments  and  observations  prove  that  bone  or  ivory 
used  in  the  direct  fixation  of  a  fracture  can  be  safely  left  in 
the  tissues  with  the  expectation  that  the  material  will  become 
encysted  and  remain  harmless,  and  that  in  the  course  of  time 
it  will  be  removed  by  absorption.  They  also  teach  that  these 
substances  are  more  rapidly  removed  by  absorption  when  in- 
serted into  the  medullary  cavity,  or  when  placed  around  instead 
of  into  the  bone.  My  own  experience  has  satisfied  me  that  bone 
is  absorbed  more  readily  and  in  a  shorter  time  than  ivory,  and 
on  this  account  I  prefer  it  to  the  latter  material  in  the  direct 
treatment  of  fractures.  I  am  convinced  that  a  hollow  cylinder 
of  bone  inserted  into  the  medullary  cavity  of  a  bone  is  removed 
completely  by  absorption  in  a  comparatively  short  time.  The 
same  fate  awaits  a  thin  ring  of  bone  embracing  and  holding 
in  mutual  uninterrupted  contact  two  or  more  fragments  in 
the  treatment  of  compound  and  ununited  fractures  by  direct 
fixation. 

1  Ueber  Riesenzellen  in  Elfenbeinstiften,  welche  zur  Heilung  einer  Pseudarthrose 
eingekeilt  waren.     Centralblatt  f.  die  med.  Wissenschaft,  1877. 
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Retention  of  Compound  and  Ununited  Fractures  by  Direct 
Fixation  with  Bone  Ferrule. 

The  most  efficient  way  to  prevent  lateral  and  longitudinal  dis- 
placement in  oblique  fractures  of  the  shaft  of  the  long  bones  is 
to  bring  the  fractured  surfaces  in  accurate  contact,  and  hold 
them  in  this  position  by  an  efficient  absorbable  circular  support. 
The  use  of  silver  wire  and  other  unabsorbable  suture  material 
for  this  purpose  is  objectionable,  because  the  linear  pressure 
caused  by  the  support  must  affect  in  a  detrimental  manner  the 
fragments,  and  the  circular  splint,  even  if  it  becomes  encysted, 
remains  as  a  foreign  substance  liable  at  any  time  to  become  a 
source  of  disturbance.  Catgut  and  other  absorbable  ligatures 
are  not  sufficiently  durable  to  hold  the  parts  in  contact  for  a 
sufficient  length  of  time.  It  has  occurred  to  me  that  such  frac- 
tures could  be  retained  almost  to  perfection  after  reduction  by 
engaging  the  ends  of  the  fragments  in  a  ferrule,  or  ring  of  bone 
or  ivory.  The  rough,  and  often  denticulated,  fractured  surfaces, 
held  in  contact  by  the  circular  splint,  will  bring  about  inter- 
locking of  the  fragments,  the  best  safeguard  against  undue 
shortening.  If  the  fractured  surfaces  are  smooth,  and  inter- 
locking of  the  fragments  cannot  be  thus  secured,  shortening 
and  lateral  displacement  are  effectually  prevented  by  the  ring, 
the  broken  ends  grasped  by  the  ring  acting  like  two  inclined 
planes  gliding  hi  opposite  directions,  which  will  permit  sliding 
of  one  fragment  over  the  other  only  till  each  fragment  impinges 
firmly  against  the  respective  side  of  the  ring,  after  which  further 
over-riding  is  a  mechanical  impossibility.  Angular  deformity 
and  rotation  can  be  readily  prevented  by  an  appropriate  external 
support.  The  application  of  such  a  ferrule  requires  less  time, 
is  attended  by  less  disturbance  of  the  soft  parts,  and  is  a  much 
easier  procedure  than  suturing  of  the  bone. 

The  results  which  have  attended  this  treatment  in  my  hands 
so  far  have  been  exceedingly  satisfactory,  and  have  induced 
me  to  present  them  on  this  occasion  with  the  hope  of  becom- 
ing the  subject  of  a  thorough   discussion   on   the  advisability 
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and   technique  of  direct   fixation   of  compound   and   ununited 
fractures. 

Preparation  of  Bone  Ferrules. — The  ferrules  are  made  of 
different  sizes  from  fresh  bone  obtained  from  the  slaughter- 
house or  butcher-shop.      For  the  humerus  and   femur  of  the 


Circular  bone  ferrule  for  humerus  or  femur  made  of  an  ox  femur. 

adult  the  femur  of  an  ox  should  be  selected ;  for  children,  the 
same  bone  of  a  smaller  animal  will  answer  the  purpose.  For 
the  tibia  the  corresponding  bone  of  the  animal  is  chosen.  With 
a  sharp  saw  the  shaft  of  the  bone  is  cut  transversely,  the  length 
of  the  sections  corresponding  with  the  desired  width  of  the  fer- 
rule, which  will  vary  from  a  quarter  of  an  inch  to  an  inch.    With 


Fig 


Triangular  bone  ferrule  for  tibia  made  of  an  ox  tibia. 


a  round  file  the  medullary  canal  is  enlarged  until  the  thickness 
of  the  bone  does  not  exceed  one-sixth  of  an  inch;  in  some  in- 
stances a  much  thinner  ring  will  furnish  the  necessary  lateral 
support.  If  the  ferrule  is  longer  than  an  inch  it  should  be  per- 
forated at  a  number  of  points  in  order  to  furnish  so  many 
avenues  through  which  the  products  of  tissue  proliferation  and 
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the  new  bloodvessels  can  reach  the  tissues  outside  of  the  ferrule, 
and  vice  versa,  and  also  with  the  intention  of  facilitating  the 
absorption  of  bone  after  the  fracture  has  become  consolidated. 
Ferrules  made  of  the  tibia  should  retain  the  shape  of  the  bone 
in  order  to  adapt  their  lumen  to  the  treatment  of  fractures  of 
the  tibia.  Sterilization  is  effected  by  boiling  for  an  hour  or 
more,  after  which  the  rings  are  kept  immersed  in  sublimate 
alcohol,  I  :  iooo,  ready  for  use. 


Fig.  19. 
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Wide  perforated  bone  ferrule. 


Future  experience  may  show  that  partial  decalcification 
of  the  bone  ferrule  is  an  advantage.  Should  further  clinical 
experience  show  that  the  bone  is  not  sufficiently  absorbable, 
such  ferrules  could  be  made  of  chromicized  catgut. 

Application  of  Bone  Ferrule. — In  the  treatment  of  com- 
pound fractures  the  observance  of  the  strictest  antiseptic  pre- 
cautions, and  in  the  operative  treatment  of  ununited  fractures  by 
this  method,  rigid  aseptic  measures  must  precede  and  accom- 
pany the  direct  treatment  of  the  fracture.  The  seat  of  fracture 
must  be  exposed  in  such  a  way  that  both  fragments  are  readily 
accessible.  The  ferrule  must  be  large  enough  so  that  it  can  be 
slipped  over  the  fragments  without  danger  of  breaking  it.  In 
the  majority  of  cases  the  use  of  an  anaesthetic  is  indispensable 
for  the  purpose  of  securing  complete  muscular  relaxation  and 
the  necessary  immobility  of  the  limb  not  only  until  reduction  is 
effected  and  the  ferrule  is  in  place,  but  until  the  whole  dressing 
is  applied  and  complete  immobility  at  the  seat  of  fracture  has 
been  assured.  After  the  seat  of  fracture  has  been  freely  exposed, 
the  most  accessible  fragment  is  isolated  from  the  surrounding 
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tissues  with  as  little  disturbance  of  the  periosteum  as  possible, 
when  the  ferrule  is  slipped  over  the  fragment  and  is  pushed 
away  from  the  line  of  fracture  far  enough  to  clear  the  other 
fragment.     After  reduction  has  been  accomplished  the  second 


Fig.  20. 


Obiique  fracture  of  femur  united  by  bone  ferrule. 


fragment  is  engaged  in   the   ring,  which  is  then  pushed  back 
sufficiently  far  to  grasp  both  fragments  securely.  * 

A  reliable  assistant  should  hold  the  limb  in  proper  position, 
as  bending  at  the  seat  of  fracture  might  break  the  ring.    Hemor- 
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rhage  is  to  be  carefully  arrested,  and  if  the  wound  is  aseptic  the 
different  tissues  are  separately  united  by  buried  sutures.  In  case 
of  infected  fractures,  and  in  fractures  accompanied  by  trouble- 
some oozing,  free  drainage  must  be  established.  Bending  at 
the  seat  of  fracture  is  prevented  and  absolute  immobilization 


Fig.  21. 


Transverse  fracture  of  humerus  immobilized  by  a  wide  perforated  bone  ferrule. 


secured  by  a  circular  plaster-of-Paris  splint,  which  can  be  fenes- 
trated at  a  point  opposite  to  the  wound,  if  the  wound  has  been 
drained.  Harmful  pressure  is  avoided  by  interposing  between 
the  surface  of  the  limb  and  splint  a  layer  of  antiseptic  hygro- 
scopic cotton  at  least  an  inch  in  thickness,  and  localized  decubitus 
is  prevented  by  protecting  all  bony  subcutaneous  prominences 
with  special  care. 
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With  a  view  of  securing  perfect  immobility  of  the  fragments 
as  early  as  possible,  small  splints  of  wood  or  metal  are  incor- 
porated in  the  plaster-of- Paris  dressing  in  such  a  way  as  to  form 
an  unyielding  bridge  across  the  line  of  fracture,  an  important 
matter  during  the  time  required  for  the  setting  of  the  plaster. 
The  limb,  especially  if  it  is  the  lower  extremity,  should  be  kept 
suspended  in  an  elevated  position  for  a  number  of  days  in  order 
to  prevent,  as  far  as  possible,  the  occurrence  of  oedema  at  and 
below  the  seat  of  fracture.  If  the  wound  has  not  been  drained, 
and  no  indications  for  a  change  of  dressing  present  themselves, 


Fig. 


Compound  oblique  fracture  of  tibia  treated  by  direct  fixation  of  fragments  and 
application  of  fenestrated  plaster-of- Paris  splint. 


the  first  dressing  should  not  be  disturbed  until  union  between 
the  fragments  is  sufficiently  firm  to  prevent  displacement  during 
the  second  dressing.  In  wounds  that  require  drainage  the 
dressing  is  changed  after  two  to  five  days  without  interrupting 
the  fixation  splint.  Should  suppuration  set  in,  the  bone  ferrule 
should  not  be  removed  until  direct  fixation  has  become  unneces- 
sary, when  the  sinus  is  enlarged,  the  ring  cut  on  one  side  with 
bone  forceps,  and  fractured  on  the  opposite  side  by  bending, 
when  each  half  can  be  extracted  separately.  Loose  fragments 
of  bone  are  removed  at  the  same  time. 
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Clinical  Experience. — During  the  short  time  I  have  had  an 
opportunity  to  make  use  of  this  method  of  direct  fixation  of 
fractures,  I  have  given  it  a  trial  in  three  cases,  two  ununited 
fractures  and  one  compound  fracture.  These  cases  I  will  briefly 
report : 

Case  I.  Ununited  fracture  of  femur ;  direct  fixation  of  fragments  ; 
union  with  fragnients  in  good  position. — A  Bohemian  laborer,  thirty- 
seven  years  of  age,  in  apparently  good  health,  nineteen  months  ago 
attempted  to  mount  a  railroad  engine,  fell  and  broke  the  left  femur 
at  the  junction  of  the  lower  with  the  middle  third.  Extension  was 
applied  the  next  day  and  was  continued  for  a  number  of  weeks,  and 
when  it  was  removed  it  was  ascertained  that  the  fracture  had  failed  to 
unite.  He  was  admitted  into  the  Presbyterian  Hospital,  April  7,  1893. 
Examination  revealed  great  overriding  of  the  fragments;  the  upper 
end  of  the  lower  fragment  could  be  felt  as  a  marked  prominence  over 
the  outer  and  posterior  aspect  of  the  thigh,  while  the  upper  fragment 
was  on  the  inner  side,  and  was  directed  toward  the  popliteal  space. 
Measurement  showed  nearly  three  inches  of  shortening.  No  pro- 
visional callus  could  be  felt.  Motion  at  the  seat  of  fracture  quite  free. 
Patient  was  unable  to  walk  without  the  aid  of  crutches.  Operation 
in  the  clinic  of  Rush  Medical  College,  April  13th.  The  limb  was 
constricted  near  the  base  of  the  thigh,  and  the  seat  of  fracture  exposed 
by  a  long  incision  through  the  intermuscular  septum  between  the 
flexor  and  extensor  muscles  on  the  outer  side  of  the  thigh.  A  spur 
of  new  bone  was  found  projecting  at  a  right  angle  from  the  outer  side 
of  the  upper  fragment  at  a  point  corresponding  with  the  upper  end  of 
the  lower  fragment.  The  apex  of  this  triangular  mass  of  bone  was 
connected  with  the  lower  fragment  by  a  strong  band  of  connective 
tissue.  This  prominence  was  removed  with  a  chisel,  and  the  lower 
fragment  isolated  from  the  surrounding  mass  of  connective  tissue. 
The  fracture  was  originally  a  very  oblique  one,  but  the  sharp  point 
of  each  fragment  had  become  rounded  off  and  was  covered  by  cica- 
tricial tissue  without  a  trace  of  callus  formation.  The  isolation  of  the 
upper  fragment  proved  a  tedious  and  difficult  part  of  the  operation. 
No  amount  of  extension  succeeded  in  materially  diminishing  the  over- 
riding. The  fragments  were  vivified  with  a  chisel  in  an  oblique 
direction,  but  before  the  surfaces  could  be  brought  in  contact  each 
fragment  was  shortened  in  order  to  do  away  with  the  over-riding,  and 
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to  enable  me  to  resort  to  direct  fixation  with  a  bone  ferrule.  The  first 
two  rings  were  too  small  and  were  broken  in  the  attempt  to  engage 
both  fragments.  The  third  ring  was  large  enough,  but  was  cracked 
on  one  side,  when,  by  the  weight  of  the  limb  a  slight  bend  was  pro- 
duced at  the  seat  of  fracture.  It  retained  its  place  and  was  strength- 
ened by  tying  around  it  a  very  strong  chromicized  catgut  ligature. 
The  wound  was  united  throughout  by  buried  and  superficial  sutures, 
and  the  limb  immobilized  in  a  circular  plaster-of-Paris  splint.  On  the 
second  day  the  temperature  reached  nearly  ioo°  F.,  consequently  the 
dressing  was  removed  through  a  fenestra  cut  in  the  splint,  and  one 
of  the  superficial  sutures  was  removed.  About  an  ounce  of  bloody 
serum  escaped.  At  this  point  a  slight  suppuration  followed,  and 
the  wound  was  drained  down  to  the  seat  of  fracture,  and  was  washed 
out  daily  with  peroxide  of  hydrogen  and  a  weak  solution  of  corrosive 
sublimate.  The  temperature  soon  fell  to  normal,  and  at  the  present 
time,  five  weeks  after  the  operation,  suppuration  has  nearly  ceased, 
the  entire  wound  has  healed  with  the  exception  of  a  small  fistulous 
tract-  which  leads  down  to  the  bone  ring.  A  very  large  callus  has 
formed,  fragments  are  in  good  position,  and  the  shortening  does  not 
exceed  two  inches.  The  bone  ring  was  removed  in  the  manner  de- 
scribed, as  the  union  was  firm  enough  to  hold  the  fragments  in  place. 
The  same  plaster-of-Paris  dressing  will  remain  until  consolidation  is 
sufficiently  firm  to  dispense  with  an  external  support.  Owing  to  the 
existence  of  suppuration,  the  bone  ferrule  had  not  undergone  any 
appreciable  changes. 

Case  II.  Ununited  fracture  of  humerus  resulting  from  extensive  loss 
of  bone  ;  paralysis  of  musculo-spiral  nerve  ;  direct  fixation  of  fragments 
by  artificial  impaction  and  bone  ferrule,  aided  by  catgut  sutures ;  sec- 
ondary nerve  suture. — This  patient  was  a  single  lady,  twenty-four  years 
old,  an  American  by  birth,  and  school-teacher  by  profession.  Family 
history  good  and  general  health  fair.  Three  years  ago  she  suffered 
from  an  attack  of  acute  suppurative  osteomyelitis  of  the  lower  part  of 
the  left  humerus.  An  abscess  formed  at  the  lower  part  and  outer 
aspect  of  the  arm,  which  was  incised  two  weeks  after  the  beginning 
of  the  first  symptoms.  She  made  a  good  recovery  and  the  abscess 
healed  promptly,  with  the  exception  of  a  fistulous  opening  which  led 
down  to  the  bone.  At  the  expiration  of  a  year  an  operation  was  per- 
formed for  this  condition,  and,  as  it  appears,  a  resection  of  the  entire 
diameter  of  the  humerus  to  the  extent  of  at  least  four  inches  was  made. 
Since  the  operation  the  patient  has  been  unable  to  extend  the  hand, 
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showing  that  the  musculo-spiral  nerve  was  severed  during  the  opera- 
tion. The  resection  wound  healed  quickly,  but  there  has  been  no 
attempt  at  union  by  bony  callus.  The  patient  was  admitted  into  the 
Presbyterian  Hospital,  April  i,  1893.  The  whole  limb  was  atrophied. 
Arm  very  much  shortened.  Resected  ends  separated  about  three 
inches  and  connected  by  a  band  of  cicatricial  tissue.  Paralysis  of 
musculo-spiral  nerve  complete.  The  proximal  bulbous  end  of  the 
nerve  could  be  readily  located  in  the  scar,  and  was  exceedingly 
painful  on  pressure.  The  operation  was  performed  in  the  clinic  of 
the  Rush  Medical  College,  April  6,  1893. 

Fig.  23. 


Ununited  fracture  of  lower  end  of  humerus  treated  by  splitting  upper  fragment  and 
impacting  fragment  corresponding  with  shaft  of  bone  into  the  lower;  immobilization  by 
bone  ferrule,  two  catgut  sutures,  and  plaster-of- Paris  splint. 


Esmarch's  constriction  of  the  limb.  Line  of  incision  through  the 
old  scar.  Both  ends  of  the  musculo-spiral  nerve  were  found  and 
isolated.  Both  fragments  conical.  The  scar  tissue  interposed  between 
them  was  excised.  The  lower  fragment  very  short ;  the  base  of  the 
bone  expanding  into  the  condyles.  The  atrophy  of  this  fragment 
was  extreme  ;  the  bone  could  be  cut  readily  with  the  knife.  Upper 
fragment  firmer.  I  found  it  impossible  to  overlap  and  unite  by  fixa- 
tion the  fragments  in  the  usual  manner,  as  I  was  satisfied  that  bony 
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union  could  not  be  secured  in  this  manner,  and  the  shortening  of  the 
arm  would  have  reached  such  an  extent  that  even  if  bony  consolida- 
tion could  have  been  effected  the  arm  would  have  been  useless.  I 
determined  to  pursue  a  somewhat  novel  course  in  securing  apposition 
of  extensive  bone  surfaces  without  further  loss  of  bone.  I  made  a 
perforation  in  the  centre  of  the  apex  of  the  lower  fragment,  and  split 
the  upper  fragment  into  two  equal  halves,  and  impacted  the  fragment 
corresponding  with  the  shaft  of  the  bone  into  the  opening  made  in 
the  lower  fragment,  and  used  the  partially  detached  fragment  as  a 
bridge  which  overlapped  the  lower  fragment  to  the  extent  of  the 
impaction. 

All  the  surfaces  which  it  was  intended  to  bring  into  contact  were 
freely  vivified,  but  no  bone  tissue  was  sacrificed.  From  the  perfora- 
tion in  the  lower  fragment  liquid  fat  escaped,  which  proved  to  what 
extent  atrophy  had  advanced.  Before  the  impaction  was  made  a  bone 
ferrule,  with  a  number  of  perforations,  was  slipped  over  the  upper 
fragment,  and  after  impaction  it  was  pushed  downward  far  enough  to 
grasp  all  of  the  three  fragments.  For  the  purpose  of  maintaining  the 
impaction  the  upper  and  lower  fragments  were  anchored  to  the  bone 
ring  by  heavy  chromicized  catgut  sutures.  The  nerve  ends  were 
resected  and  united  by  direct  and  paraneural  sutures  of  catgut.  The 
external  incision  had  to  be  sutured  transversely,  owing  to  the  in- 
creased shortening  of  the  arm.  No  drainage.  The  arm  and  forearm 
were  supported  by  a  posterior  angular  felt  splint,  over  which  was 
applied  a  plaster-of-Paris  dressing,  which  included  also  the  shoulder. 

The  first  dressing  was  not  removed  until  the  end  of  the  third  week, 
when  the  wound  was  found  united  throughout  by  primary  intention. 
Later,  a  small  fistulous  opening  formed  in  the  centre  of  the  scar.  At 
the  end  of  seven  weeks  the  bone  ferrule  was  removed.  It  had  become 
greatly  diminished  in  size  by  absorption,  which  was  especially  well 
marked  on  the  inner  side  of  the  ring.  A  large  mass  of  callus  was 
found  firmly  uniting  the  three  fragments. 

Case  III.  Compound  comminuted  fracture  of  leg;  fixation  of  tibia 
with  bone  ferrule;  fenestrated  plaster-of-Paris  splint ;  supptiration ; 
efforts  at  repair. — Italian  boy,  twelve  years  of  age,  sustained  a  com- 
pound fracture  of  the  left  leg  by  falling  from  a  gravel  train.  The 
bystanders  asserted  that  a  car  wheel  passed  over  the  leg.  The  physi- 
cian who  was  called  to  attend  him  applied  a  temporary  dressing.  He 
was  admitted  into  St.  Joseph's  Hospital,  April  28,  1893,  tw0  days  a^ter 
the  accident.     A  lacerated  wound,  three  inches  in  length,  was  found 
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over  the  inner  and  anterior  aspect  of  the  leg  at  the  junction  of  the 
middle  with  the  lower  third.  On  the  fibular  side  the  skin  was  con- 
tused and  detached  from  the  tissues  underneath  over  an  area  as  large 
as  the  palm  of  the  hand,  with  a  torn  wound  in  the  centre.  The  tibia 
was  comminuted ;  two  large  fragments  completely  detached  were 
removed,  as  the  wound  was  infected.  Chloroform  was  administered, 
and  the  opening  was  enlarged  and  the  wound  thoroughly  disinfected. 
The  fragments  overlapped  each  other,  the  upper  being  directed  for- 
ward and  the  lower  backward.  The  fibula  was  fractured  a  little  higher 
up.  On  making  extension  the  fracture  could  be  reduced  perfectly, 
but  as  soon  as  traction  was  suspended  the  displacement  reappeared. 
Owing  to  the  extent  of  the  injury  of  the  soft  tissues,  retention  of  the 
fracture  by  extension  or  external  fixation  was  out  of  question,  and  I 
resorted  to  direct  fixation.  A  bone  ferrule  with  a  three-fourths  inch 
lumen  and  five-eighths  inch  wide  was  slipped  over  the  upper  fragment, 
extension  was  made,  complete  reduction  effected,  when  the  bone  ring 
was  pushed  downward  sufficiently  far  to  grasp  both  fragments  firmly. 
It  held  the  fragments  in  perfect  apposition  without  extension.  The 
wounds  were  packed  with  iodoform  gauze,  and  after  applying  the 
external  dressing  the  limb  was  immolized  in  a  fenestrated  plaster-of- 
Paris  splint,  which  extended  from  the  toes  to  the  middle  of  the  thigh. 
For  about  a  week  suppuration  was  quite  profuse,  and  the  temperature 
ranged  from  990  to  1030  F.  During  this  time  the  wounds  were  irri- 
gated twice  a  day  with  a  saturated  solution  of  acetate  of  aluminum, 
and  hot  compresses  wrung  out  of  the  same  solution  were  applied. 
The  contused  undermined  skin  sloughed,  leaving  a  large  granulating 
wound  on  the  fibular  side.  At  the  end  of  the  first  week  the  tempera- 
ture became  normal  and  suppuration  diminished.  During  this  time 
I  could  satisfy  myself  that  the  ring  held  the  fragments  in  perfect 
apposition  by  direct  inspection  and  touch  through  the  wound.  The 
fragments  became  covered  with  granulation,  and  at  the  end  of  four 
weeks  union  was  sufficiently  firm  to  warrant  the  removal  of  the  ring. 
The  same  fixation  splint  was  allowed  to  remain  until  the  completion 
of  the  bony  consolidation. 

Remarks. — In  all  of  these  cases  the  bone  ferrule  served  an 
admirable  purpose  in  maintaining  complete  retention  of  the 
fracture  during  the  time  required  in  the  formation  of  a  union 
sufficiently  firm   to   render  direct  fixation  superfluous.     In  the 
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two  cases  in  which  suppuration  set  in  soon  after  the  treatment 
was  initiated  the  bone  ferrule  did  not  undergo  any  appreciable 
changes,  while  in  Case  II.,  in  which  suppuration  did  not  occur 
until  the  end  of  four  weeks,  and  then  only  over  a  small  space  in 
the  centre  of  the  thin  scar,  a  considerable  portion  of  the  ring 
had  disappeared  by  absorption,  and  I  have  no  doubt  if  it  had 
been  allowed  to  remain  it  would  have  been  disposed  of  in  this 
way.  The  most  important  requirement  in  carrying  out  this 
treatment  successfully  is  to  assist  direct  fixation  in  securing 
retention  of  the  fracture  by  an  immovable  external  circular 
splint  of  plaster-of-Paris,  which  should  immobilize  the  limb 
uninterruptedly  from  the  time  the  bone  ferrule  is  applied  until 
the  process  of  repair  is  completed.  Access  to  the  seat  of  frac- 
ture should  be  secured  through  a  fenestra.  It  is  better  to  use 
the  ring  a  little  too  large  than  too  small,  as  in  the  former  case 
loose  spaces  can  be  packed  with  chips  of  decalcified  bone,  while 
in  the  latter  there  is  great  danger  of  breaking  the  ring  during 
the  application  of  the  plaster-of-Paris  splint. 

Experimental  Investigations. 

Before  the  bone  ferrule  was  used  in  the  direct  fixation  of  the 
fractures  in  the  cases  reported  in  this  paper,  I  tested  the  feasi- 
bility, safety,  and  utility  of  this  treatment  on  the  lower  animals. 
Two  dogs  were  selected  for  this  purpose.  The  first  experiment 
was  made  on  a  large  black  dog.  The  right  leg  was  shaved  and 
disinfected.  An  incision  was  made  down  upon  the  femur  at 
its  middle  through  the  inter-muscular  septum  on  the  outer  side 
of  the  bone.  The  bone  was  divided  transversely  with  a  chisel. 
A  round  bone  ferrule  about  three-fourths  of  an  inch  wide,  and 
with  a  lumen  a  little  larger  than  the  shaft  of  the  bone,  was 
applied  in  such  a  manner  that  it  grasped  both  fragments 
equally.  The  wound  was  closed  throughout  by  buried  and 
superficial  sutures,  and  sealed  with  an  iodoform  collodion 
dressing.  The  entire  limb  was  encased  in  a  plaster-of-Paris 
splint.  Wire  gauze  was  applied  over  the  splint.  The  animal 
did  not  seem  to  suffer  much  from  the  injury  ;   commenced  to 
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eat  and  walk  the  second  day  after  the  operation.  In  three 
weeks  the  splint  was  so  much  injured  by  the  animal  that  it 
was  removed.  Wound  healed  throughout.  Limb  in  good  posi- 
tion ;  very  little,  if  any,  mobility  at  the  seat  of  fracture.  The 
place  of  fracture  could  be  felt  as  a  firm  spindle-shaped  swelling. 
The  dog  commenced  to  use  the  leg,  and  about  a  week  later  it 
would  have  been  difficult  to  tell  from  his  walking  and  running 
that  the  thigh  had  been  fractured.  As  nothing  has  been  seen 
or  heard  of  the  bone  ring  so  far,  it  is  safe  to  assume  that  it  has 
become  absorbed. 

The  second  experiment  was  made  on  a  much  smaller  dog. 
Through  the  same  incision  the  radius  and  ulna  were  divided 
obliquely  with  a  chisel,  the  fracture  of  the  radius  being  near  the 
elbow-joint,  that  of  the  ulna  about  an  inch  lower  down.  The 
fracture  of  the  ulna  was  treated  by  direct  fixation  in  the  same 
manner  as  in  the  preceding  experiment,  only  that  the  ring  was 
much  narrower.  The  limb  was  immobilized  in  the  same  manner. 
At  the  end  of  a  week  it  was  ascertained  that  the  wound  was 
suppurating,  and  the  sutures  were  removed.  Two  weeks  later 
the  splint  was  removed.  Some  motion  at  the  seat  of  fracture. 
An  abundant  provisional  callus  rendered  the  further  use  of  a 
splint  unnecessary.  During  the  fourth  week  the  dog  ran  away, 
and  has  not  been  heard  from  since.  I  have  no  doubt  that  both 
fractures  united  in  a  satisfactory  manner,  but  the  bone  ring  will 
be  eliminated  sooner  or  later. 

Conclusions. 

I  trust  I  have  said  enough  on  the  importance  of  direct  fixation 
in  the  treatment  of  compound  and  ununited  fractures  to  induce 
others  to  give  the  new  treatment  which  I  have  outlined  a  trial. 
Finally,  I  beg  leave  to  submit  for  your  further  consideration  and 
discussion  the  following  conclusions  : 

I.  Direct  fixation  of  the  fragments  is  indicated  in  all  com- 
pound fractures  in  which  perfect  retention  cannot  be  secured 
by  simpler  measures,  and  in  the  treatment  of  ununited  fractures 
requiring  operative  interference. 
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2.  This  method  is  also  justifiable  in  the  treatment  of  certain 
forms  of  subcutaneous  fractures,  in  which  reduction  and  reten- 
tion cannot  be  accomplished  without  it. 

3.  Free  exposure  of  the  fragments  in  compound  fractures 
secures  the  most  favorable  condition  for  thorough  disinfection. 

4.  Perfect  reduction  and  direct  fixation  of  the  fragments  are 
the  most  reliable  prophylactic  measures  against  delayed  non- 
union and  deformity. 

5.  A  compound  fracture  should  be  regarded  in  the  same  light 
as  an  injury  of  the  soft  tissues,  and  should  be  treated  upon  the 
same  principles,  viz.,  accurate  coaptation  of  the  different  ana- 
tomical structures,  and  perfect  retention  by  direct  means  of 
fixation,  aided  by  an  efficient  external  support. 

6.  Bone  suture,  metallic,  bone,  and  ivory  nails  do  not  furnish 
the  necessary  degree  of  support  and  immobilization  in  the  direct 
treatment  of  fractures  characterized  by  a  strong  tendency  to 
displacement. 

7.  The  solid  intra-osseous  splint  of  ivory  or  bone,  as  advised 
by  Heine,  Langenbeck,  and  Bircher,  is  objectionable,  because  it 
interferes  with  the  ideal  production  of  the  intermediate  callus,  and 
its  spontaneous  removal  is  beyond  the  absorptive  capacity  of 
the  tissues. 

8.  The  hollow,  perforated  ivory  or  bone  cylinder,  devised 
by  the  author,  answers  the  same  mechanical  purpose  without 
the  objections  which  have  been  charged  against  the  solid 
cylinder. 

9.  The  safest  and  most  efficient  means  of  direct  fixation  of 
oblique  fractures  is  by  a  bone  ferrule,  which  must  be  applied  in 
such  a  manner  that  it  surrounds  both  fragments. 

10.  Such  a  circular  absorbable  direct  splint  prevents,  to  per- 
fection, lateral  and  longitudinal  displacement. 

11.  Rotation  of  the  limb  below  and  angularity  at  the  seat 
of  fracture  must  be  prevented  by  a  carefully  applied  circular 
plaster-of-Paris  splint. 

12.  For  fractures  not  requiring  drainage  the  entire  wound 
should  be  closed  by  buried  and  superficial  sutures,  as  the  bone 
ferrule  is  removed  by  absorption. 
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13.  In  suppurating  wounds  the  bone  ferrule  should  not  be 
removed  until  direct  fixation  has  become  superfluous  by  the 
formation  of  a  sufficiently  firm  union  between  the  fragments. 

14.  The  external  splint  should  be  applied  in  such  a  manner 
that  it  does  not  require  a  change  throughout  the  entire  treat- 
ment, permitting  at  the  same  time  access  to  the  wound,  should 
this  become  necessary. 

15.  Direct  fixation  of  a  fracture  combined  with  perfect  immo- 
bilization brings  the  different  anatomical  structures  of  the  broken 
bone  permanently  into  their  former  normal  relations,  preparing 
the  way  for  the  early  initiation  and  speedy  consummation  of  an 
ideal  process  of  repair  and  the  realization  of  a  perfect  functional 
result. 

16.  Should  future  experience  demonstrate  that  bone  is  not 
sufficiently  absorbable,  the  same  kind  of  ferrules  can  be  made  of 
partially  decalcified  bone  or  chromicized  catgut. 
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DISCUSSION. 

Dr.  Roswell  Park,  of  Buffalo. 

With  Dr.  Senn's  conclusions  I  think  that  none  of  us  will  disagree. 
They  strike  me  as  being  very  practical  and  as  summarizing  exactly 
what  we  should  like  to  accomplish  in  the  treatment  of  these  cases.  As 
the  Doctor  was  unable  to  furnish  to  those  who  were  appointed  to  dis- 
cuss his  paper  a  synopsis  of  it,  we  labor  under  a  disadvantage.  The 
historical  part  is  something  with  which  we  all  are  more  or  less  familiar. 
My  own  experience  with  compound  fractures  has  been  large  enough 
to  make  me  familiar  with  some  of  the  difficulties  of  fixation  and  ap- 
proximation. In  the  first  place,  I  imagine  that  Dr.  Senn  would  not 
recommend  this  or  other  operative  procedures  in  those  cases  of  com- 
pound fracture  where  there  appears  to  be  no  indication  for  drainage, 
and  where  fixation  and  appositijn  are  easily  obtained  without  opera- 
tive procedure,  but,  on  the  other  hand,  that  this  is  a  method  to  be 
practised  where  there  is  evident  displacement  and  difficulty  in  main- 
taining the  correction. 

In  two  or  three  cases  I  have  had  excellent  results  with  Volkmann's 
method  of  dovetailing  the  fragments  together.  Once  or  twice  I  have 
drilled  through,  but,  as  a  rule,  I  have  preferred  to  wrap  around  the 
bone  chromicized  catgut  or  silkworm-gut  and  tie  it,  and  I  have  found, 
in  spite  of  Dr.  Senn's  objection  that  this  is  not  permanent  enough, 
that  it  answered  very  well.  If  the  case  were  one  where  it  seemed  de- 
sirable to  drain,  an  incision  could  be  made  at  a  favorable  point.  I 
think  it  well  to  wrap  silver  wire  around  the  bone,  and  if  it  is  of  proper 
thickness  it  can  be  untwisted  later  and  pulled  out,  while  the  ends  afford 
the  necessary  drainage. 

For  my  own  part  I  have  been  afraid  of  ivory,  and  have  never  used 
it,  except  once  or  twice  in  the  form  of  ivory  nails.  This  fear  has 
probably  been  brought  about  principally  by  reading  of  the  experi- 
ments of  Gluck.  When  we  have  to  deal  with  a  compound  fracture  of 
the  femur,  for  instance,  by  wiring,  it  is  easy  to  drill  the  holes,  but 
without  a  great  deal  of  disturbance  of  the  soft  parts  it  is  difficult  to 
get  the  wire  through  and  pull  it  around  so  as  to  tie  it.  It  is  easier  to 
carry  the  wire  around  the  bone  with  an  aneurism-needle  of  large  size, 
or  its  equivalent,  closely  hugging  the  bone.  In  spite  of  the  description 
of  Dr.  Senn,  I  do  not  clearly  see  how,  in  some  cases,  we  are  going  to 
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get  his  bone  ring  around  the  fragments  without  so  much  disturbance 
of  the  soft  parts  as  may  jeopardize  the  safety  of  the  bone.  I  should  be 
afraid  of  local  necrosis  in  some  cases. 

I  think  that  Dr.  Senn's  idea  of  impaction  of  the  bone,  as  practised 
in  one  of  his  cases,  is  an  excellent  one,  and,  so  far  as  I  know,  is 
original.  I  feel  that  this  is  a  very  imperfect  discussion  of  the  paper, 
but  the  inadequacy  is  largely  forced  upon  me  because  I  have  not 
known  anything  of  what  was  to  be  said.  I  want  to  thank  Dr.  Senn 
for  his  valuable  and  suggestive  contribution,  by  which  I  shall  largely 
profit. 

Dr.  F.  S.  Dennis,  of  New  York. 

It  seems  to  me  that  in  the  discussion  of  the  management  of  com- 
pound fractures,  as  well  as  in  cases  of  non-union,  we  can  eliminate 
entirely  the  question  of  sepsis.  That  is  to  say,  the  surgeon  has  his 
choice  of  any  of  the  many  different  methods  which  have  been  suggested 
to  secure  union  in  a  bone  which  has  not  united  in  the  ordinary  way. 
In  looking  up  this  subject  some  years  ago,  I  found  that  in  the  Penn- 
sylvania Hospital  Reports  a  mortality  of  68  per  cent,  in  the  treatment 
of  compound  fractures  was  considered  an  excellent  showing  in  those 
days.  But  from  68  per  cent,  it  has  been  reduced  to  50  percent.,  then 
to  26  per  cent.,  and,  under  antiseptic  methods,  the  mortality  has  been 
brought  down  to  2  and  3  per  cent.  In  1890  I  published  a  paper 
embracing  a  list  of  one  thousand  cases  of  compound  fractures  which  I 
had  treated  in  four  metropolitan  hospitals,  with  a  mortality  of  |  of  1 
per  cent.  Practically  sepsis  has  therefore  been  done  away  with  in  the 
treatment  of  compound  fractures,  and  in  operations  for  non-union  we 
can  select  any  method  so  far  as  that  one  factor  is  concerned. 

With  regard  to  this  special  method  which  Dr.  Senn  has  suggested, 
it  is  excellent  in  every  way.  Without  doubt  it  is  comparatively  safe 
in  the  hands  of  the  aseptic  surgeon.  I  do  not  think  that  the  question 
of  mortality  can  enter  into  the  discussion,  but  it  seems  to  me  that  we 
can  arrive  at  a  simpler  method  of  treating  these  ununited  fractures.  I 
have  been  in  the  habit  of  resorting  to  the  old-fashioned  method  of 
drilling  the  bone  with  Brainard's  drills.  In  the  one  thousand  cases 
referred  to,  I  had  quite  a  number  of  ununited  fractures,  and  I  have 
never  failed  to  secure  bony  union,  although  the  first,  and  sometimes 
the  second,  and  even  the  third  attempt  failed,  but  eventually  union 
was  obtained  by  the  use  of  Brainard's  drill.  This  is  a  simpler  method 
than  that  described  by  Dr.    Senn.     We  can,  without  a  large  open 
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wound,  drill  the  bone  in  forty  or  fifty  places,  and  drive  in  a  few  ivory 
pegs.  The  pegs  are  about  the  size  of  shoe  pegs,  and  are  driven  into 
the  perforated  places.  The  inflammatory  reaction,  without  the  ex- 
posure of  the  ends  of  the  bone,  results  in  the  formation  of  a  generous 
callus,  which  in  every  case  will  produce  union  sufficiently  strong  for 
the  patient  to  walk  upon  with  ease  and  comfort. 

AYith  a  view  to  preventing  non-union  following  a  fracture,  I  would 
like  to  suggest  tenotomy.  This  has  not  had  sufficient  attention  called 
to  it  in  the  treatment  of  fractures,  and  particularly  those  of  the  oblique 
variety.  In  every  case  of  oblique  fracture  tenotomy  can  be  performed 
with  a  little  cocaine  without  pain,  and  at  once  all  muscular  spasm  is 
relieved  and  great  comfort  is  secured  to  the  patient.  There  is  no 
muscle  to  contract  and  disturb  the  fragments  at  the  seat  of  fracture. 
Besides  the  relief  of  muscular  spasm,  and  the  physiological  rest  which 
is  given  to  the  part,  the  fragments  can  be  accurately  brought  into 
position  and  maintained,  and  by  the  time  that  the  tendon  has  united, 
the  fracture  will  have  begun  to  unite.  If  physiological  quiet  can  be 
secured,  there  is  no  danger  of  non-union.  In  simple  fractures  of  the 
tibia,  it  is  not  a  bad  rule  at  once  to  divide  the  tendo  Achillis  and  to 
put  the  limb  in  a  plaster-of- Paris  splint.  By  this  method  there  is  little 
liability  to  non  union  in  any  fracture,  and  this  would  do  away  with 
the  necessity  of  any  operation  subsequently. 

A  word  about  detached  fragment  in  comminuted  fracture.  It  seems 
to  me  that  in  these  cases  we  find  many  ununited  fractures.  If  we 
adopt  the  rule  of  removing  only  loose  fragments,  and  leaving  those  to 
which  periosteum  is  attached,  we  shall  save  a  great  deal  of  bone  and 
secure  union  where  otherwise  it  would  be  impossible. 

There  is  another  question,  that  is  in  regard  to  the  development  of 
malignant  disease  in  ununited  fracture.  I  have  seen,  and  have  com- 
plete notes  of,  some  fifty  cases  of  sarcoma  of  the  bone  develop  as  the 
result  of  traumatism,  and  these  cases  have  usually  been  those  in  which 
there  has  been  some  movement  between  the  fragments,  and  the  parts 
have  not  been  held  accurately  in  position.  By  the  use  of  tenotomy 
we  can  lessen  the  danger  of  malignant  disease. 

There  is  another  form  of  malignant  disease  that  may  occur,  and  that 
is  epithelioma.  I  have  seen  several  cases  where  a  piece  of  loose  bone 
has  been  left,  and  after  a  few  weeks  a  sinus  form.  This  sinus  is  lined 
by  pyogenic  membrane,  and  discharges  an  ichorous  pus,  causing  irri- 
tation of  the  epithelium,  and  epithelioma  in  several  cases  has  resulted 
from  a  sinus  which  has  not  been  treated  surgically.     The  use  of  tenot- 
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omy  in  preventing  non-union  of  fractures  by  keeping  them  quiet  and 
in  obviating  the  danger  of  sarcoma  and  epithelioma,  is  a  point  well 
worth  serious  consideration. 

I  shall  not  occupy  any  more  time  to-day,  except  to  express  my  high 
appreciation  of  the  paper  which  we  have  heard.  I  have  no  doubt  that 
the  somewhat  complicated  technique  which  Dr.  Senn  has  given  us  can 
be  perfected,  so  that  we  can  utilize  this  method  without  bringing  the 
fragments  through  the  wound,  which  seems  to  be  the  great  difficulty. 
It,  of  course,  complicates  the  case  if  we  make  the  wound  large  enough 
to  bring  the  fragments  out  so  as  to  get  around  them.  It  might  be 
possible  to  divide  the  ferrule  in  two  and  push  the  two  halves  around 
the  fracture  and  then  unite  them. 

Dr.  DeForest  Willard,  of  Philadelphia. 

At  the  Presbyterian  Hospital  in  Philadelphia  we  have  every  year  a 
large  number  of  compound  fractures,  and  it  has  been  the  practice  of 
the  surgeons  to  aim  to  secure  absolute  fixation  by  both  external  and 
internal  measures.  In  those  cases  where  there  is  a  great  tendency  to 
displacement  I  usually  employ  the  direct  application  of  fixation  by 
means  of  a  double  suture  of  silver  wire  or  silkworm-gut,  carried  through 
a  drill  hole  and  tied  in  both  directions  around  the  bone,  so  as  to  avoid 
lateral  displacement.  One  word  in  regard  to  a  device  in  technique 
which  I  have  found  a  great  saving  in  time  and  annoyance.  The  most 
difficult  and  delaying  portion  of  the  procedure  sometimes  is  to  pass  the 
wire  after  the  bone  has  been  drilled,  for  the  wire  has  a  great  tendency 
to  catch  in  the  sides  of  the  hole.  To  obviate  this  difficulty  I  have  had 
made  a  series  of  drills  with  an  eye  directly  at  the  base  of  the  flat  boring 
portion.  After  the  drill  has  pierced  the  bone  the  wire  is  threaded 
into  this  opening  and  brought  through  the  bone  as  the  drill  is  with- 
drawn. This  little  device  will  often  save  ten  or  fifteen  minutes'  time. 
I  have  also  a  series  of  tunnelled  drills,  the  longitudinal  opening  extend- 
ing through  the  entire  length  and  emerging  obliquely  upon  the  side  of 
the  flat  boring  portion.  Through  this  canal  the  wire  can  be  easily 
conducted  before  the  drill  is  withdrawn. 

I  am  glad  to  see  the  hollow  cylinders  of  bone  which  Dr.  Senn  has 
presented.  When  in  Berlin  I  was  much  interested  in  Gluck's  ivory 
insertions,  by  means  of  which  he  attempted  to  produce  artificial  joints 
to  replace  excised  ones.  He  used  also  ivory  plugs  in  the  continuity  of 
the  bone.  In  every  case  where  he  had  driven  in  the  ivory  plug,  I 
found  either  that  the  piece  of  ivory  had  been  discharged  or  that  it  was 
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being  pushed  out,  or  that  there  was  a  sinus  leading  down  to  it,  show- 
ing that  it  probably  would  be  expelled.  The  only  case  where  the 
wound  had  perfectly  healed  was  one  where  a  piece  of  ivory  had  been 
inserted  into  the  continuity  of  a  metacarpal  bone.  Here  the  wound 
had  remained  solid  for  three  or  four  months.  That  was  the  smallest 
bone  operated  on,  and  in  this  fact  I  think  is  the  explanation  of  the 
result.  Nature  cannot  take  care  of  a  large  piece  of  ivory.  The  use 
of  hollow  bone,  I  think,  will  be  a  decided  advantage  as  regards  the 
final  absorption  of  the  plug. 

The  method  to  which  Dr.  Park  has  referred,  of  dovetailing,  is  an 
exceedingly  valuable  one.  The  use  of  screws  to  hold  the  two  frag- 
ments together  is  also  of  value.  This  use  of  ordinary  carpenters' 
screws  has  been  employed  most  successfully  in  Philadelphia  by  Dr. 
O.  H.  Allis  for  many  years.  The  screws  hold  the  fragments  solidly 
in  place,  and  later,  if  they  give  trouble,  can  be  cut  down  upon  and 
removed.  In  open  bone  wounds,  and  in  the  treatment  of  ununited 
fractures,  I  believe  that  it  is  a  very  valuable  additional  means  of  fixation. 

One  word  in  regard  to  the  operation  in  the  second  case  of  Dr. 
Senn,  that  of  splitting  the  bone  and  turning  down  a  flap  to  meet  the 
lower  fragment.  I  have  seen  the  same  method  employed  by  Dr.  Allis 
in  a  case  of  ununited  fracture  where  he  previously  had  failed  twice. 
In  this  case  it  failed  not  from  the  method  itself,  but  because  it  was  a 
case  where  all  methods  would  fail.  There  was  atrophy  of  the  bone, 
which  had  become  a  fatty  mass,  the  oil  exuding  on  pressure,  and 
amputation  was  finally  required.  I  was  much  pleased  with  the  plan, 
and  propose  to  try  it  at  the  first  opportunity. 

With  regard  to  the  plaster-of- Paris  bandage.  It  seems  to  me  that 
the  most  important  element  in  the  treatment  of  compound  fractures, 
as  well  as  of  simple  Iractures,  is  absolute  rest,  and  for  this  we  have 
nothing  equal  to  plaster-of- Paris.  The  objection  is  sometimes  made 
that  the  limb  lies  in  a  shell,  but  this  should  not  be  permitted.  After 
hardening,  the  plaster  should  be  cut  down  on  each  side  so  that  the 
anterior  half  of  the  splint  may  readily  be  removed  without  disturbing 
the  fracture,  and  it  then  may  be  reapplied  as  tightly  as  necessary. 
Fenestration  permits  a  good  view  of  the  limb,  and  plaster-of- Paris  cer- 
tainly prevents  decomposition.  A  gypsum  splint  may  be  soaked  with 
blood  and  yet  there  is  no  odor  or  infection. 

Dr.  Sexx.  I  think  that  it  is  necessary  for  me  to  make  one  or  two 
explanations  before  the  discussion  is  continued.     I  do  not  wish  to  make 
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this  method  advisable  or  compulsory  in  cases  of  delayed  union,  which 
is  the  only  form  of  ununited  fracture  that  I  know  of  that  can  be  bene- 
fited by  the  drill.  I  have  strongly  urged  the  application  of  this  method 
in  ununited  fractures  in  which  there  are  mechanical  difficulties  inter- 
fering with  bony  formation.  Where  there  is  a  separation  of  three 
inches  with  scar  tissue  between,  I  hardly  think  that  there  would  be  a 
prospect  of  consolidation  without  some  such  direct  surgical  intervention. 

I  am  glad  that  Dr.  Dennis  brought  out  a  point  in  regard  to  the  ap- 
plication of  the  ferrule.  It  is  the  ease  with  which  it  may  be  applied 
that  I  attempted  to  bring  strongly  before  the  Association,  compared 
with  the  difficulty  in  drilling  the  fragments.  That  is  where  we  have 
to  bring  the  fragments  out  of  the  wound.  That  is  not  necessary  in 
applying  the  bone  ferrule.  All  that  is  necessary  is  to  expose  the  frag- 
ments, isolate  them,  slip  the  ferrule  over  one,  and  then  bring  the  frag- 
ments together  and  slip  the  ring  over  them.  I  simply  make  room  to 
slip  the  ring  over  one  fragment.  I  do  not  interfere  very  seriously  with 
the  soft  tissues  as  in  bone  suture.  This  is  one  of  the  advantages  of 
the  method. 

What  I  want  to  bring  prominently  before  the  Association  is  to  plead 
earnestly  in  favor  of  utilizing  an  aseptic  wound  communicating  with  the 
fracture  for  the  purpose  of  rendering  the  subsequent  treatment  more 
effectual,  and  less  frequently  attended  with  the  remote  results  to  which 
I  have  alluded.  It  is  to  bring  the  fractured  surfaces  together  with  such 
accuracy  as  we  do  when  we  unite  periosteum  to  periosteum,  bone  to 
bone  and  medulla  to  medulla,  which  we  do  when  we  use  a  direct  circular 
splint,  if  possible,  of  absorbable  material. 

Dr.  L.  McLane  Tiffany,  of  Baltimore. 

It  seems  to  me  that  in  the  present  state  of  our  knowledge,  it  is 
proper  to  make  certain  categories  in  compound  fractures,  aid  to  sepa- 
rate compound  fractures  from  ununited  fractures.  I  do  not  understand 
how  in  a  comminuted  fracture  the  bone  ring  is  going  to  hold  the  frag- 
ments together.  Take,  for  instance,  a  tibia  crushed  by  the  passage  of 
a  heavy  wagon,  in  which  the  bone  is  broken  into  many  fragments. 
There  is  a  large  wound  communicating  with  the  fracture,  and  there  may 
be  portions  of  bone  connected  only  by  periosteum.  If  you  slip  the 
bone  ring  around  this  you  may  separate  some  of  the  fragments,  con- 
verting them  into  foreign  bodies.  Hence  in  cases  of  this  kind  the 
reason  why  the  bone  ring  should  be  used  should  be  explained. 

The  conclusions  of  the  essayist  have  not  been  published,  so  that  in 
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the  discussion  I  have  to  rely  upon  my  memory  and  the  few  notes  that 
I  have  taken.  We  are  told  that  the  circular  compression  by  wire  is 
inexpedient,  but  at  the  same  time  he  advises  a  ring  which  is  put  on  the 
bone,  and  the  fragments  are  allowed  to  slip  together,  and  the  ring  be- 
comes more  or  less  tight,  and  I  take  it  makes  as  much  circular  com- 
pression as  the  wire.  That  is  obviated  by  the  suggestion  that  bone 
chips  be  packed  under  the  ring.  A  large  ring  packed  with  bone  chips 
is  scarcely  as  accurate  a  method  of  apposition  as  one  might  wish. 

I  also  noticed  that  in  the  three  cases  related  to  illustrate  the  method 
suppuration  occurred,  and  in  all  three  the  ring  was  used  as  an  adjunct 
to  other  methods.  This  subject  is  a  very  large  one,  and  I  am  decidedly 
of  the  opinion  that  there  is  no  way  which  is  always  good  in  ununited 
fracture.  The  method  which  is  to  be  used  frequently  has  to  be  de- 
cided on  after  the  fragments  are  exposed.  If  there  are  but  two  frag- 
ments one  can  understand  how  the  bone  ring  will  answer,  but  if  there 
are  many  fragments  I  do  not  see  how  it  will  be  applied.  Again,  where 
there  is  loss  of  bone,  as  in  a  case  I  now  have  under  observation,  where 
two  or  three  inches  of  the  humerus  are  gone,  I  do  not  see  how  without 
pegs  it  is  possible  to  hold  the  fragments  in  apposition,  for  the  weight 
of  the  arm  is  continually  tending  to  separate  them.  In  such  cases  the 
steel  splint  and  steel  screw  has  been,  in  my  hands,  the  only  way  in 
which  I  could  hold  together  the  fragments. 

Again,  I  think  that  there  are  very  few  comminuted  fractures  which 
require  any  fixation  at  all.  The  wound  is,  of  course,  enlarged  as  much 
as  necessary  to  make  it  clean,  then  by  direct  pressure  of  the  finger  on 
the  fragments,  and  a  suture  through  the  periosteum  here  and  there,  the 
parts  can  be  brought  into  apposition,  and  I  think  that  it  is  rare  that 
any  other  measure  beyond  the  plaster- of-Paris  splint  is  required.  It  is 
unnecessary  to  say  that  the  first  dressing  is  the  dressing,  and  perhaps 
the  only  dressing  for  a  number  of  weeks.  The  case  needs  plaster-of- 
Paris  outside  infinitely  more  than  it  needs  anything  inside. 

If  the  bone  ring  is  necessary  for  one  bone,  how  about  a  fracture  of 
two  bones  ?  In  fracture  of  both  bones  of  the  legs  is  the  fibula  to  be 
treated  in  this  way,  or  the  tibia  alone  ?  If  necessary  for  one,  is  it  not 
necessary  for  both  ?  It  does  not  seem  to  me  that  the  case  is  clearly 
made  out,  other  than  that  which  we  should  recognize  is  the  case,  that 
in  certain  cases  the  method  we  have  heard  of  is  a  great  adjuvant,  but 
that  it  is  so  in  many  cases,  I  should  be  inclined  to  doubt.  I  have  used 
the  bone  pegs,  but  they  do  not  remain.  I  think  that  union  of  the 
fragments  directly  is  only  exceptionally  required. 
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Dr.  Maurice  H.  Richardson,  of  Boston. 

In  most  cases  of  ununited  fracture  treated  by  the  silver  wire,  re- 
covery follows  satisfactorily.  I  think  that  the  same  is  true  with  the 
method  with  the  ivory  pegs,  but  occasionally,  and  I  understand  that 
this  is  what  Dr.  Senn  recommends,  the  use  of  the  ferrule  is  advisable, 
is  rational,  and  will  probably  succeed.  Such  a  case  Professor  Warren 
will  recall,  and  possibly  Professor  Dennis  will  remember  it.  I  operated 
twice,  and  he  has  been  treated  once  or  twice  subsequently.  The  case 
is  one  of  transverse  fracture  of  the  humerus  at  the  middle,  from  a  rail- 
way accident,  with  non-union.  My  first  operation  was  refreshment  of 
the  ends  of  the  bone,  and  union  with  silver  wire,  which  I  left  in  the 
wound,  as  I  have  done  in  excision  of  the  knee.  The  result  was  good 
so  far  as  the  wound  was  concerned,  but  no  union  of  bone.  This 
operation  I  repeated.  Dr.  Warren,  I  think,  repeated  the  operation 
with  pegs,  but  the  result  has  remained  the  same.  In  such  a  case,  where 
it  is  desired  to  keep  the  bones  from  slipping  transversely,  it  seems  to 
me  that  the  ferrule  suggested  by  Dr.  Senn  will  answer  the  purpose.  In 
ununited  fractures  refreshing  the  ends  of  the  bones  results  in  loss  of 
substance,  which  the  ferrule  does  not  provide  for.  There  is  a  separa- 
tion of  the  ends  of  the  bones,  so  that  the  periosteum  and  medullary 
cavity  does  not  come  in  contact.  I  do  not  see  how  that  is  provided  for 
by  the  method  of  Dr.  Senn.  It  is  essential  that  the  bones  be  held  in 
position,  and  if  there  is  extensive  loss  of  substance,  it  seems  to  me  that 
the  ferrule,  while  it  prevents  lateral  displacement,  does  nothing  toward 
bringing  the  ends  of  the  bones  together.  If  we  all  had  the  good  re- 
sults that  Dr.  Dennis  reports  the  method  which  he  uses  would  be 
sufficient,  but  it  seems  to  me  that  the  suggestion  of  Dr.  Senn  will  be 
found  of  value  in  certain  well-defined  cases  which  he  has  distinctly 
enumerated,  and  I  shall  be  glad  to  try  the  method. 

Dr.  J.  Collins  Warren,  of  Boston. 

I  wish  to  add  a  word  as  a  sequel  to  what  Dr.  Richardson  has  said. 
In  the  case  alluded  to  I  performed  the  operation  of  wiring  with  silver 
wire.  The  condition  of  the  bone  and  the  general  physical  condition 
in  that  case  is  of  interest.  The  man  is  about  five  feet  eight  inches  in 
height,  and  weighs  about  three  hundred  pounds.  The  bone  had  a 
very  large  medullary  cavity,  containing  a  large  amount  of  fatty  tissue. 
There  was  a  thin  cortical  layer  of  bone,  showing  much  absorption  of 
bone  cells  and  feeble  bone-reproducing  power.     I  operated  on  him 
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six  months  ago,  and  when  I  saw  him  a  month  ago  there  was  no  union. 
The  wire  was  still  there,  but  causing  no  suppuration. 

An  interesting  point  in  connection  with  the  treatment  of  the  case 
is  that,  at  the  suggestion  of  Dr.  J.  J.  Putnam,  thyroid  juice  was  given 
to  reduce  the  weight  and  to  remove  from  the  adipose  tissue  some  of 
its  demand  upon  the  system.  The  patient  has  been  under  this  treat- 
ment for  three  weeks,  and  lost  ten  pounds.  There  has  not  been  time 
to  judge  whether  any  change  on  the  bone  has  been  made.  I  mention 
these  facts  to  show  that  the  nutritive  processes  may  have  largely  to  do 
with  the  healing  success  in  bone.  Where  the  supply  of  nutritive  ma- 
terial to  any  part  of  the  body  is  feeble,  the  repair  will  be  correspond- 
ingly feeble.  If  we  can  divert  that  active  process  from  one  part  to 
another  we  may  be  able  to  overcome  that  element  which  we  now  call 
idiosyncrasy  of  certain  individuals. 

Dr.  Joseph  Ransohoff,  of  Cincinnati. 

I  wish  to  speak  of  Schede's  method,  to  which  the  essayist  did  not 
allude,  although  Dr.  Tiffany  has  mentioned  it.  I  have  in  one  case  of 
ununited  fracture  of  the  tibia  used  an  ivory  splint  three  inches  in  length, 
one-sixteenth  of  an  inch  thick,  and  one-third  of  an  inch  wide ;  this 
was  fixed  above  and  below  the  fracture  by  ivory  pegs.  This  was  done 
two  years  ago,  and  I  have  heard  nothing  of  the  splint  or  screws. 

Dr.  Senn  says  that  one  great  objection  to  treating  fractures  in  the 
ordinary  way  is  that  by  prolonged  fixation  with  plaster-of- Paris  joints 
are  kept  stiff,  and  there  is  a  tendency  toward  atrophy  and  physical  de- 
terioration. I  think  that  no  matter  what  method  we  use  to  fix  the  bone, 
whether  by  the  splint  of  Schede,  or  the  ferrule  of  Senn,  we  must  still 
come  to  some  external  fixation  splint ;  without  that  we  cannot  get 
along.  I  should  like  to  hear  from  the  essayist  whether  he  expects  to 
do  away  with  the  danger  of  muscular  deterioration  and  atrophy,  and  of 
the  stiffness  of  the  joints,  which  we  all  have  seen  in  compound  fractures 
and  ununited  fractures  which  have  been  under  observation  for  some  time. 

Dr.  Senn.  It  seems  that,  to-day,  I  have  been  more  misunderstood 
than  usual.  I  do  not  protest  against  the  use  of  external  support,  nor 
do  I  charge  this  with  producing  permanent  damage.  I  alluded  to  con- 
tinuous extension  for  six  or  eight  weeks  as  productive  of  such  results. 
There  is  no  method  of  direct  fixation,  and  probably  never  will  be,  that 
will  render  external  mechanical  support  unnecessary.  All  that  I  wish 
to  overcome  by  direct  fixation  is  the  tendency  to  lateral  displacement 
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and  thus  rotation,  and  to  bring  by  such  direct  means  similar  anatomical 
constituents  into  mutual  contact  and  hold  them  there.  The  angular 
deformity  and  rotation  deformity  can  effectually  be  overcome  by  pro- 
curing for  the  limb  that  essential  condition  for  ideal  repair,  absolute 
physiological  rest  by  immobilization  with  a  plaster-of-Paris  bandage. 

I  did  allude  to  Schede's  method  of  fixation,  which  has  wrongly  been 
attributed  to  him,  as  it  was  used  long  ago  by  Langenbeck.  I  referred 
to  Langenbeck's  screws  and  splints. 

I  hope  that  I  have  made  myself  clear  on  the  few  points  which  I 
wished  to  impress  upon  the  Association. 


HYPERTROPHIES  AND   DEGENERATIONS  OF  CICA- 
TRICES AND  CICATRICIAL  TISSUE. 


By  JOHN  COLLINS  WARREN,  M.D. 
B(  >STON. 


The  material  by  means  of  which  a  defect  in  the  integuments 
is  repaired  is  known  as  a  cicatrix,  and  consists  of  a  new  forma- 
tion of  connective  tissue  covered  by  epidermis.  In  tracing  the 
evolution  of  this  new  tissue  we  find  that  it  is  formed  from  the 
fixed  cells  of  the  connective  tissue,  and  from  the  cells  found  in 
the  walls  of  the  small  bloodvessels.  These  cells,  when  in  a 
state  of  reproductive  activity,  are  known  as  fibroblasts,  and  it  is 
from  them  that  the  new  tissue  is  formed  which  firmly  holds  the 
edges  of  the  wound  in  apposition. 

The  process  does  not,  however,  cease  with  the  closure  of  the 
wound,  for  if  we  watch  the  cicatrix  during  the  next  few  weeks 
we  find  that  the  line  of  union  has,  in  many  cases,  become  much 
more  marked,  and  that  it  is  the  seat  of  a  distinct  growth  of  tissue 
by  means  of  which  it  is  raised  above  the  level  of  the  surrounding 
skin.  There  is  an  increase  in  the  vascularity  of  the  part,  and  the 
bright  red  color  which  results  gives  it  an  unusual  prominence, 
which  threatens,  when  the  scar  is  situated  in  exposed  regions, 
to  become  the  cause  of  an  unsightly  deformity.  The  new  forma- 
tion appears,  however,  to  be  merely  a  provisional  one ;  gradu- 
ally the  swelling  diminishes,  the  new  tissue  shrinks  back  to  the 
level  of  the  surrounding  integument,  and  the  bright  color  fades 
away. 

If  we  examine  a  wound  at  the  end  of  the  first  week  of  the 
healing  process  we  find  remarkably  little  change  in  the  tissues. 
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A  line  of  small  round  cells,  which  take  the  staining  fluid  readily, 
serves  to  indicate  the  point  in  the  section  where  the  edges  of  the 
wound  have  been  brought  together,  but  there  is  as  yet  no  further 
change.  It  is  not  until  the  end  of  the  second  or  third  week  that 
the  tissue,  known  as  cicatricial  tissue,  can  be  found,  and  the 
period  of  full  development  is  really  much  later  than  has  usually 
been  supposed.  In  fact,  it  would  not  be  an  exaggeration  to  say 
that  the  process  of  cicatrization  requires  a  full  year  for  its  com- 
plete evolution — that  is,  for  that  point  to  be  reached  at  which  no 
further  changes  are  likely  to  take  place. 

At  the  end  of  a  few  weeks,  however,  we  are  able  to  see  a 
well-developed  cicatricial  tissue.  This  consists  of  a  connective 
tissue  and  an  epithelial  portion.  The  fibres  of  the  connective 
tissue  are  packed  together  in  bundles,  which  interlace  one  an- 
other in  various  directions.  At  times  the  fibres  run  singly  in 
very  small  bundles,  and  are  so  interwoven  as  to  form  a  felt 
work.  This  is  in  striking  contrast  to  the  arrangements  of  the 
fibres  of  the  adjacent  corium. 

The  elastic  fibres,  which  are  twisted  about  the  bundle  of  fibres, 
in  the  normal  cutis,  are  wanting,  being  rarely  replaced  when 
once  destroyed. 

The  interlacing  bundles  of  fibres  leave  no  space  for  adipose 
tissue  or  glands,  and  give  to  the  cicatrix  its  characteristic 
density.  Old  scar  tissue  is  sclerotic,  and  does  not  color  as 
readily  as  the  normal  cutis,  and  we  see  comparatively  few  cells, 
but  in  the  early  stages  of  development  the  cells  are  numerous, 
and  can  be  found  in  clusters  here  and  there,  surrounding  the 
bloodvessels  which  run  between  the  bundles  of  fibres. 

The  papillae  are  never  completely  reproduced,  and  we  see  at 
certain  points  wavy  lines  of  epidermis  underneath  which  loops 
of  vessels  lie,  but  these  are  not  genuine  papillae.  A  thin  layer 
of  epidermis,  the  lower  border  of  which  is  represented  by  a  more 
or  less  horizontal  line,  is  the  usual  covering  of  a  scar. 

The  glands  are  not  entirely  destroyed,  as  many  of  them  lie 
deep.  The  ducts  of  the  sweat  glands  may  often  be  seen  on  the 
surface  of  scars,  and  hair  follicles,  with  lanugo  hairs  and  seba- 
ceous glands,  are  occasionally  seen.     These  epithelial    struct- 
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ures  often  play  an  important  part  in  the  epidermization  of  a 
cicatrix. 

The  vessels  of  a  fresh  scar  are  very  numerous,  particularly  the 
capillaries.  If  the  wound  has  united  by  first  intention  they  run 
horizontally,  but  if  the  wound  has  closed  only  after  a  slow  pro- 
cess of  granulation  the  vessels,  generally  speaking,  ascend  ver- 
tically toward  the  surface,  and  form  there  a  rich  anastomosis, 
which  gives  to  the  scar  its  characteristic  hue.     (Winiwarter.1) 

Lymphatics  are  not  usually  found  and  nerves  are  rarely  seen, 
although  Robin  describes  them,  and  Jobert  attributes  the  sensi- 
tiveness of  some  scars  to  rudimentary  nerves  which  form  there. 
The  occasional  presence  of  a  large  nerve  fibre  may  give  rise  to 
more  serious  symptoms..  The  color  of  a  scar  may  become  a 
bluish-red  or  violet;  it  gradually  becomes  paler  and  assumes  a 
yellowish  tinge,  and  finally  a  pure  white.  More  rarely  there  is 
a  deep  yellow  or  brownish  color,  or  some  deeper  pigmentation. 
It  may  have  a  mottled  appearance,  due  to  the  presence  here  and 
there  of  patches  of  epithelial  cells  in  the  granulating  surfaces. 
The  presence  of  grains  of  powder  produces  a  marked  discolora- 
tion. Scars  rarely  disappear  entirely,  although  this  occurs  not 
infrequently  in  scars  formed  during  early  childhood.  Usually 
they  remain  as  a  fine,  white  line ;  or,  if  the  scar  has  stretched, 
as  it  frequently  does  when  there  is  tension,  the  line  becomes  a 
band.  Scars  grow  in  proportion  to  the  rest  of  the  body. 
Nelaton  cites  the  case  of  a  cicatrix  in  an  infant  reaching  from 
the  wrist  to  the  elbow,  which  later  in  life  covered  the  same 
distance. 

William  Adams2  calls  attention  to  this  peculiarity  of  scars,  and 
mentions  the  case  of  a  child  who,  at  the  age  of  two  years,  was  oper- 
ated upon  for  club-foot,  a  scar  two  inches  long  being  left.  When 
examined  at  the  age  of  ten  years  the  child  was  found  to  have  a  scar 
three  inches  long.  A  second  case  was  that  of  a  young  lady  nineteen 
years  of  age,  who,  when  one  year  old,  had  had  a  deep-seated  n?evus 
removed  from  the  neck.  The  scar,  immediately  after  the  operation, 
was  one  and  a  quarter  inches  long  and  three-quarters  of  an  inch  wide. 

1  Deutsche  Chirurgie.     Lieferung  23. 

2  Trans.  Pathological  Society  of  London,  i860,  vol.  xi. 
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At  the  time  the  case  was  ^een  by  Mr.  Adams  the  scar  was  one  and  a 
quarter  inches  wide  and  three  inches  long.  In  eighteen  years  it  had 
more  than  doubled  in  size. 

Mr.  Adams  observes  that  the  rate  of  growth,  as  demonstrated 
in  these  cases,  did  not  appear  to  be  sufficiently  known  to  sur- 
geons, or  considered  by  them  when  performing  operations  on 
children  in  exposed  portions  of  the  body,  the  opinion  being  that 
scars  remain  stationary  or  wear  out.  It  is  true  that  the  scars 
of  some  slight  wounds  do  wear  out  to  a  certain  extent,  but  after 
deep  wounds,  and  when  a  portion  of  the  skin  has  been  destroyed, 
the  cicatrix  appears  to  be  persistent  through  life,  and  to  grow 
pari  passu  with  the  rest  of  the  body,  or  rather  with  the  portion 
of  the  body  on  which  it  may  be  placed.  Vaccination  scars  are 
undoubtedly  often  much  enlarged  by  growth. 

Paget  says:1  "The  scar  of  a  child,  when  once  completely 
formed,  commonly  grows  as  the  body  does,  at  the  same  rate 
and  according  to  the  same  rule  ;  so  that  a  scar  which  the  child 
might  have  said  was  as  long  as  his  own  forefinger  will  still  be 
as  long  as  his  forefinger  when  he  grows  to  be  a  man."  He 
adds,  however,  that  there  is  in  youth  a  tendency  toward  the 
healthy  state.  Hence  cicatrices  after  long  endurance  and  even 
much  increase  may,  as  it  is  said,  wear  out,  and  thickening  and 
induration  of  parts  may  give  way,  and  all  become  pliant  and 
elastic. 

The  scars  formed  in  early  operations,  as  in  case  of  hare-lip, 
show  greater  deformity  with  the  growth  of  the  individual. 
Minute  displacements  are  magnified  by  the  enlargement  of  the 
part,  and  the  tension  gives  rise  to  a  thickening  of  the  scar  tissue 
which  may  be  permanent.  This  is  the  principal  deformity  in 
the  lip  of  a  young  lady  who  was  operated  upon  when  she  was 
a  few  hours  old. 

According  to  Panas,  locomotion  of  scars  may  take  place.  A 
small  scar  near  the  eyelid  in  infancy  rose  gradually  with  increase 
in  years,  until  it  was  situated  close  to  the  roots  of  the  hair. 

The  so-called  false  scars,  or  striae,  seen  in  the  skin  after  preg- 

1  Paget :  Surgical  Pathology,  vol.  i.  p.  49. 
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nancy  are  due,  according  to  Winiwarter,  to  a  displacement  of 
the  elastic  fibres.  Instead  of  the  thick  bundles  ordinarily  seen 
there  is  a  coarse  meshwork. 

The  appearance  of  scars  often  betrays  their  origin,  and  may 
in  this  way  serve  a  valuable  medico-legal  purpose.  The  surface 
of  burns  is  irregular;  bridles  and  depressions  are  due  to  the  un- 
equal amount  of  destruction  caused  by  the  agent  employed. 

Suppuration  has  a  decided  influence  upon  the  appearance  of  a 
scar,  as  it  causes  a  corresponding  loss  of  substance.  Pathological 
scars  are  recognized  partly  from  the  appearance  of  the  scar  itself, 
and  partly  from  the  surrounding  conditions.  Ulcerations  may 
be  present  near  a  scar  which  may  give  a  hint  as  to  its  origin. 
Depressed  cicatrices  indicate  that  the  deeper  tissues  have  been 
involved,  and  are  suggestive  of  bone  disease  of  long  standing. 

The  linear  cicatrix  of  an  incised  wound,  if  left  to  stretch,  may 
become  a  broad  spindle-shaped  scar. 

Punctured  wounds  leave  a  linear  scar  parallel  to  the  direction 
of  the  line  of  cleavage  of  the  skin. 

The  most  striking  peculiarity  of  scar  tissue  is  its  tendency  to 
contract.  This  contractile  power  exerts  its  influence  during  the 
healing  process  in  a  beneficial  way,  distant  margins  of  wounds 
being  brought  nearer  together,  and  the  covering  of  the  defect 
by  epidermis  being  greatly  facilitated.  It  is  also  the  cause  of 
the  most  striking  deformities  which  disease  can  produce.  So 
irresistible  is  its  power  that  everything  yields  before  it.  Tendons 
are  bound  down  into  hopeless  inactivity,  nerves  are  held  with  an 
iron  grip  ;  the  breasts  may  be  so  distorted  that  lactation  becomes 
impossible  ;  limbs  are  rendered  useless,  the  trunk  is  bent  upon 
the  extremities,  and  even  the  solid  bone  is  moulded  into  fantastic 
shapes. 

What  is  this  hidden  power  ?  What  peculiar  conditions  of 
tissue  exist  which  endow  it  with  such  precocious  qualities  ? 

Delpech  has  suggested  that  the  contraction  of  scar  tissue  was 
due  to  a  condition  which  allied  it  to  muscular  tissue.  Accord- 
ing to  Panas,  we  must  regard  cicatricial  tissue  as  a  provisional 
growth  which  is  intended  to  preserve  union  until  the  edges  of 
the  normal  skin  have  been  regenerated.     The  absorption  of  this 
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transitory  structure  is  the  final  stage  of  the  healing  process.  If 
the  normal  tissues  are  not  reproduced  only  one  act  in  this  pro- 
cess is  accomplished,  and  it  is  this  attempt  at  absorption  which 
brings  about  the  great  condensation  of  the  scar  tissue. 

Looked  at  from  this  point  of  view,  we  see  why  it  is  that 
hypertrophied  cicatrices  are  produced  when  the  edges  of  the 
wound  retract  from  some  cause  or  other.  The  abundant  forma- 
tion of  new  tissue  is  an  exaggerated  effort  on  the  part  of  Nature 
to  supply  the  necessary  covering  for  the  part.  If  the  cicatricial 
tissue  possessed  any  specific  contractile  qualities,  we  should  find 
a  subsequent  approximation  of  the  edges  of  the  wound,  which 
is  not  the  case.  A  broad,  flat  scar  is  usually  the  eventual  out- 
come of  such  conditions.  And  we  find  this  tissue  so  yielding 
to  steady  pressure  that  in  wounds  of  the  abdominal  wall,  when 
accurate  adjustment  of  the  edges  of  the  wound  has  not  been 
effected,  the  intervening  scar  tissue  yields,  and  a  hernia  results. 

It  is  only  when  there  is  an  extensive  loss  of  substance  that 
the  effects  of  contraction  become  perceptible.  Moreover,  this 
shrinkage  begins  even  before  the  cicatricial  tissue  is  developed, 
for  we  see  the  approximation  of  the  edges  of  a  large  defect  dur- 
ing the  process  of  granulation.  Contraction  is  here  evidently 
due  to  absorption.  The  contractile  power  of  a  scar  is,  accord- 
ing to  Robert  Jones,  largely  dependent  upon  the  amount  of 
granulation  tissue  which  becomes  organized  ;  all  in  excess  of 
local  demand  adds  to  its  contractile  power. 

Regarded  from  a  physiological  standpoint,  scars  may  be 
divided  into  three  classes,  viz. :  Hypertrophied  scars,  or  those 
due  to  an  excessive  formation  of  cicatricial  tissue  ;  contracted 
scars,  or  those  due  to  an  attempt  at  absorption  of  larger  cicatricial 
surfaces  ;  and,  finally,  the  normal  scar,  which  represents  the 
more  or  less  imperceptible  tissue  which  forms  the  line  of  union 
of  the  well-adjusted  edges  of  a  wound. 

Scars  ordinarily  are  not  painful,  for,  as  we  have  already 
seen,  nerves  are  not  usually  found  in  them.  Scars  may,  how- 
ever, become  a  source  of  pain  by  their  adherence  to  structures 
which  are  sensitive,  as  bone  or  nerve  trunks  and  fibres.  Some 
observers,  as  we  have  seen,  have  found  nerve  filaments  in  the 
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scar  tissue,  and  Follin  speaks  of  neuromatous  enlargement  of 
nerves  in  scars. 

Weir  Mitchell1  speaks  of  cicatrix  pressure  on  nerves  as 
unusual,  and  mentions,  as  one  of  two  cases  which  came  under 
his  observation,  the  presence  of  a  cicatrix  close  to  the  sciatic 
nerve,  so  that  whenever  the  leg  was  straightened  the  man  sud- 
denly lost  power  and  suffered  pain.  Pressure  may  also  be 
brought  about  by  contractions,  which  leave  the  limb  in  an 
abnormal  position.  During  the  war  numberless  examples  of 
painful  scars,  caused  by  gunshot  wounds,  came  into  the  hospitals 
for  relief.  It  was  in  a  case  of  this  kind  that  I  first  saw  morphine 
injected  subcutaneously  by  the  late  Dr.  J.  Mason  Warren. 
Mitchell  refers  to  superficial  shell  wounds  causing  painful 
cicatrices  due  to  compression  of  sensitive  cutaneous  nerves. 

He  was  unable  to  find  any  accounts  of  the  microscopical 
examination  of  painful  scars,  but  is  inclined  to  believe  that  some 
such  alteration  exists  in  the  nerves  as  that  described  by  Daniel- 
son  and  Broeck  as  occurring  in  anaesthetic  leprosy.  The  early 
symptoms  seemed  to  be  referred  to  simple  congestion  of  the 
neurilemma;  the  succeeding  and  latest  phenomena  are  due  to  a 
hyperplasia  of  the  connective  tissues  within  and  without  the 
nerve  sheath. 

My  attention  has  recently  been  called  to  a  series  of  cases  of 
wounds  of  the  scalp  followed  by  persistent  headache  in  young 
persons.  The  pain  was  relieved  in  all  cases  by  excision  of  the 
cicatrix,  after  other  treatment  had  been  tried  without  success. 

The  three  cases  here  reported  were  referred  to  me  for  opera- 
tion by  Dr.  C.  F.  Folsom  : 

Case  I. — C.  H.,  student,  aged  seventeen  years.  Family  history 
excellent;  general  health  good;  was  seen  by  me  in  October,  1890, 
with  Drs.  Folsom  and  Weir  Mitchell.  Four  years  previously  he  was 
struck  in  the  head  by  a  horse's  hoof,  which  caused  an  ugly  scalp 
wound.  Was  not  unconscious.  The  wound  was  sewed  up  without 
special  antiseptic  precautions.  A  year  later  he  began  to  have  head: 
aches,    which   increased  in    frequency   and    intensity    until    he    was 

1  Injuries  of  Nerves,  1872. 
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virtually  disabled.  He  could  not  study  or  play,  and  moved  about 
slowly,  as  otherwise  the  pain  became  agonizing. 

He  appeared,  in  October,  to  be  in  excellent  health ;  there  was 
no  trouble  with  the  eyes. 

Near  the  upper  and  posterior  portion  of  the  left  temporal  bone 
there  was  an  irregular  cicatrix,  tender  on  pressure,  and  a  little  over 
an  inch  long. 

According  to  Dr.  Folsom's  report,  the  initial  point  of  the  paroxysm 
of  pain  was  in  the  anterior  left  temporal  region,  and  the  focus  of 
greatest  pain  and  tenderness  when  the  pain  was  at  its  height  was  near 
the  cicatrix,  that  region  being  quite  tender  on  pressure.  On  October 
29,  1890,  the  cicatrix  was  excised  and  the  bone  beneath  explored. 
Two  indentations  being  found  in  the  bone,  a  button  was  removed 
with  a  one-inch  trephine.  The  dura  was  reddened  and  adherent  to 
the  adjacent  bone.  The  wound  healed  by  first  intention.  The 
greatest  care  was  taken  for  a  year,  when  the  symptoms  all  disappeared. 
The  patient  has  remained  well  since. 

The  following  is  Dr.  Whitney's  report  on  the  bone  and 
cicatrix  : 

"The  bone  showed  a  uniform  increase  of  thickening  from  one 
side  to  the  other,  and  a  section  showed  this  to  be  due  entirely  to  an 
increase  of  the  diploe,  while  the  inner  and  outer  tables  remained 
constant  and  normal.  On  the  surface  were  two  slight  linear  deprts- 
sions,  which  were  found  to  penetrate  hardly  half  way  through  the 
outer  table.  There  was  no  change  in  the  bone  beneath.  The  piece 
of  scalp  showed  a  normal  cutis  beneath,  which  was  a  dense  laver  of 
connective  tissue,  such  as  is  found  in  old  cicatrices.  Lying  in  this 
were  several  relatively  large  nerve  trunks,  some  of  which  appeared 
normal,  while  others  seemed  atrophied  and  associated  with  an  increase 
of  nuclei  in  the  sheaths.  The  diagnosis  would  be :  Diffuse  hyperos- 
tosis of  the  skull ;  slight  interstitial  neuritis." 

The  relief  of  pain  in  this  case  may  be  ascribed  not  only  to 
the  removal  of  scar  pressure  in  the  scalp,  but  to  the  removal  of 
a  source  of  irritation  in  the  dura,  which,  as  we  know,  is  supplied 
by  the  fifth  pair,  and  is  an  exceedingly  sensitive  structure. 

The  next  two  cases  are,  perhaps,  more  perfect  examples  for 
the  relief  to  be  obtained  by  the  removal  of  a  painful  cicatrix. 
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Case  II. — F.  R.,  aged  eleven  years,  of  neurotic  temperament,  and 
with  a  nervous  family  history,  was  stunned  by  a  fall  in  1886,  striking 
on  a  curbstone.  A  scalp  wound  was  made  over  the  right  frontal 
region  about  one  inch  above  the  supra-orbital  ridge.  In  1888  he  was 
thrown  from  a  small  cart  over  a  stone  fence,  and  was  unconscious  for 
some  time.  There  was  at  this  time  a  small  scalp  wound  over  the 
superior  and  posterior  portion  of  the  right  temporal  bone.  In  the 
same  year,  also,  he  was  partially  stunned  by  being  thrown  from  a 
street  car. 

Two  to  three  years  after  the  second  injury  he  began  to  have  per- 
sistent slight  headache,  with  paroxysms  of  severe  headache.  He  also 
had  frequent  attacks  of  partial  loss  of  consciousness,  somewhat  resem- 
bling petit  mal. 

An  examination  of  the  eyes  gave  a  negative  result.  At  the  request 
of  Drs.  V.  Y.  Bodwitch  and  Folsom  I  operated  upon  him  November 
23,  1892,  excising  both  cicatrices.  The  wounds  healed  by  first  inten- 
tion. Relief  from  headache  was  gradual.  But  he  has  remained  well 
in  spite  of  a  blow  on  each  scar  received  since,  with  temporary  return 
of  headache.  Dr.  Whitney  reports  that  "An  examination  of  the 
scar  tissue  shows  quite  distinctly  a  comparatively  large  nerve  fibre, 
the  fibrillar  of  which  are  more  or  less  widely  separated  by  fibrous 
tissue  of  the  small  cicatrix  in  which  they  are  lying. 

The  accompanying  plate  (Fig.  i)  shows  the  appearance  of 
one  of  the  nerves  in  this  cicatrix.  The  nerve  consists  of  embry- 
onic nerve  fibres,  and  there  is  considerable  cell  infiltration 
around  the  perineurium.  The  irregular  arrangement  of  the 
bundles  of  connective  tissue  fibres  is  well  shown.  Those  which 
have  been  divided  transversely  have  been  slightly  displaced,  and 
give  a  somewhat  disorderly  appearance  to  the  centre  of  the 
cicatricial  tissue. 

Case  III. — Miss ,  aged  twenty  years,  and  of  fairly  good  health, 

was  living  on  a  cattle  ranch  in  1884,  when  she  was  thrown  and  kicked 
in  the  upper  and  posterior  portion  of  the  right  temporal  bone  by  a 
well-shod  horse,  causing  a  large  irregular  scalp  wound,  which  was  filled 
with  sand  gravel.  The  wound  healed  by  granulation.  There  were 
no  cerebral  symptoms  at  the  time  or  later  until  1888,  when  she  was 
thrown  from  a  horse  twice,  once  being  dragged  about  fifty  feet.  Se- 
vere and  persistent  headache  began,  becoming  much  worse  at  the  cata- 
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menial  periods.  There  was  also  mental  confusion.  General  treatment 
failing  to  relieve  the  headache,  Dr.  Folsom  asked  me  to  excise  the  scar. 
The  operation  was  performed  in  March,  1892.  No  injury  to  the  bone 
was  found.  The  wound  healed  by  first  intention,  and  the  relief  from 
headache  since  has  been  complete. 

A  microscopical  examination  of  the  cicatrix  showed  that  a 
nerve  trunk  of  considerable  size  had  been  involved  in  the  scar 
tissue.  In  Fig.  2  a  transverse  section  of  the  nerve  is  shown  in 
the  deeper  layers  of  the  cicatrix.  The  sheath  is  thickened,  and 
there  is  considerable  cell  infiltration  in  the  neighborhood.  We 
find  in  these  cases  not  only  the  existence  of  pressure,  but  more 
or  less  extensive  alterations  in  the  nerve.  In  Case  II.  the  section 
shows  a  portion  of  a  nerve  which  has  been  divided,  but  is  already 
in  an  advanced  stage  of  repair,  and  quite  capable  of  transmitting 
painful  sensations.  Some  of  the  specimens  showed  an  interstitial 
neuritis,  which  is  evidently  the  chief  source  of  the  pain. 

Among  the  most  common  of  the  pathological  changes 
observed  in  scars  is  that  hypertrophic  condition  known  as 
keloid  {xn^Vt  a  claw). 

There  is  a  general  tendency  among  writers  at  the  present  time 
to  disregard  the  distinction  between  true  and  false  keloid. 

True  keloid  has  been  considered  by  most  observers  as  a 
spontaneous  new  formation  in  the  corium  independent  of  any  pre- 
existing wound,  but  there  is  a  growing  feeling  of  late  years  that 
keloid  tumors  spring  from  cicatrices  more  frequently  than  has 
been  supposed,  and  that  some  cases  of  supposed  true  or  sponta- 
neous keloid  in  reality  sprang  from  minute  scars  caused  by  pres- 
sure of  clothing  or  friction  of  folds  of  skin.  Kaposi  recognizes 
both  true  and  false  keloid,  and  also  a  third  variety,  which  he  calls 
hypertrophied  cicatrix.  The  latter  form  I  have  already  described 
as  a  variety  of  scar.  In  addition  to  these  forms  a  verrucose  cica- 
tricial tumor  is  described  by  Hawkins,  and  syphilitic  keloid  is 
mentioned  by  several  writers. 

The  typical  true  keloid,  like  that  described  first  by  Alibert,  is 
situated  over  the  sternum,  and  is  composed  of  newly-formed 
tissue  of  firm  and  elastic  consistence,  sharply  defined  and  raised 
2  to  4  mm.  above  the  level  of  the  skin.     It  extends  transversely 
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across  the  median  line  of  the  chest,  and  terminates  at  either 
end  in  one  or  more  prolongations  which  give  it  its  characteristic 
appearance  and  name.  Its  surface  is  smooth  and  shiny,  and  the 
color  red,  like  that  of  a  scar,  in  the  single  specimen  which  I  have 
seen  during  life.  It  is,  however,  said  at  times  to  be  white,  pink- 
ish, or  even  purple.  It  grows  to  a  certain  point  and  then  re- 
mains stationary.  There  is  but  little  or  no  tendency  to  ulcera- 
tion. There  is  usually  no  history  of  a  pre-existing  scar,  and  the 
growth,  to  all  appearances,  has  developed  spontaneously.  Keloid 
is  described  by  different  authors  as  growing  in  almost  any  region 
of  the  body,  but  the  pure  type,  such  as  I  have  just  described,  is 
found  on  the  chest,  and  as  it  is  an  extremely  rare  form  of  growth, 
and  is  highly  characteristic  in  its  appearance,  it  seems  to  me 
deserving  of  a  separate  classification  from  other  forms  of  keloid, 
in  spite  of  the  possibility  that  it  may  have  developed  from  some 
lesion  that  may  have  passed  unnoticed.  According  to  Hebra, 
it  is  found  once  in  2000  cases  of  skin  disease.  Truly  keloid 
rarely  disappears.  I  do  not  find  any  well-authenticated  reports 
of  the  spontaneous  disappearance  of  such  a  tumor.  It  is  not 
painful,  but  may  give  rise  to  an  itching,  pricking  sensation,  and 
it  is  for  this  reason  principally  that  patients  are  said  to  seek 
relief. 

False  keloids  may  develop  in  almost  any  part  of  the  body. 
There  appears  to  be  a  tendency  in  scars  situated  on  the  chest  to 
form  keloid  tumors  more  frequently  than  elsewhere.  Why  this 
is  the  case  is  not  apparent,  but  in  this  region  hypertrophies  of 
scars  seem  to  be  more  frequent  than  elsewhere.  False  keloid  is 
also  found  in  the  face,  both  surfaces  of  the  extremities,  back  of 
the  hand  and  foot,  and  external  genitals  (Crocker).  It  is  found 
after  puncture  of  the  ears,  and  sometimes  develops  from  leech- 
bites.  It  is  also  well  known  to  spring  from  the  scars  of  acne  pus- 
tules, and  in  this  case  is  often  multiple.  Hutchinson  gives  a 
portrait  of  such  a  case,  where,  in  addition  to  numerous  tumors 
in  the  back,  there  is  a  growth  over  the  sternum  strongly  resem- 
bling true  keloid,  which  suggested  to  him  the  possibility  of  the 
development  of  the  latter  variety  from  acne  pustules,  so  frequent 
in  this  locality,  which  had  been  overlooked.     They  are  said  to 
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be  found  rarely  in  the  mucous  membrane.  Verneuil  reports  a 
case  of  keloid  of  the  conjunctiva. 

De  Amicis  describes  the  case  of  a  woman,  twenty  seven  years 
of  age,  who  had  318  tumors,  and  Hebra  mentions  a  family,  all 
the  members  of  which  were  afflicted  with  multiple  fibroid. 
Kaposi  reports  the  case  of  a  keloid  the  size  of  a  fist  in  a  negro 
who  had  numerous  keloids. 

Ziemssen  reports  the  case  of  an  individual  who  had  105 
keloids. 

True  keloid  appears  to  be  a  disease  of  adult  life,  but  false 
keloid  may  appear  at  any  age.  There  seems  to  be  a  keloid 
disposition  in  certain  families  and  individuals,  and  the  peculiarity 
of  the  African  race  in  this  respect  is,  of  course,  well  recognized 
in  this  country.  False  keloid  grows  to  a  certain  point  and  re- 
mains stationary  for  many  years,  and  finally  flattens  somewhat 
and  becomes  paler.     It  may  grow  at  times  to  an  unusual  size. 

Hayes1  reports  one  tumor  of  this  kind,  weighing  eighteen  pounds. 
The  patient  was  a  black  male,  aged  thirty-six  years.  Had  first 
noticed  the  swelling  sixteen  years  before.  It  was  situated  on  a  line 
with  the  eighth  dorsal  spine.  It  had  begun  to  grow  three  years 
before,  and  at  the  same  of  its  removal  it  covered  the  entire  back. 
The  photograph  shows  it  to  be  of  the  papillary  variety.  It  was  exam- 
ined by  a  pathologist  at  Johns  Hopkins  Hospital,  who  pronounced  it 
a  hard  fibroma. 

It  is  doubtful  whether  such  a  tumor  as  this  should  be  called  a 
keloid. 

False  keloid  is  particularly  liable  to  grow  in  the  scars  from 
burns  or  caustics,  or  even  blisters. 

Hutchinson2  reports  the  case  of  a  negro  who  suffered  from  an 
extensive  burn  of  the  neck  and  chest  caused  by  boiling  water.  The 
new  growth  hung  like  a  leather  collar  over  the  left  shoulder  and 
chest.  An  interesting  feature  was  observed  in  this  case :  The  man 
had  about  him  many  other  old  scars  on  his  arm  from  bleeding  and 
on  his  back  from  cupping.     There  was  also  one  on  his  forehead,  the 

1  Alabama  Med.  and  Surg.  Age,  1891. 

2  Hutchinson's  Clinical  Illustrations,  PI.  88. 
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result  of  an  injury  received  not  long  before  the  scalding.  The  cup- 
ping marks  and  those  of  bleeding  were  of  various  dates,  but  all  of 
some  years'  duration.  After  the  scar  of  the  scald  had  taken  on 
keloid,  many  of  his  other  old  scars  began  to  indurate  also ;  in  some 
the  induration  was  only  slight,  but  in  others  it  was  very  marked. 
This  occurrence  seemed  to  indicate  to  Mr.  Hutchinson  that  in  some 
way  the  keloid  patch  had  shed  infective  material  into  the  blood 
which  had  the  power  of  developing  only  scar  tissue.  When  seen 
two  years  later,  the  large  patch  of  keloid  had  grown  decidedly  thinner 
and  softer. 

Microscopically,  we  find  the  tumor,  both  in  true  and  false 
keloid,  to  be  made  up  of  bundles  of  fibres  running  horizontally- 
some  little  distance  beneath  the  surface  of  the  corium,  and 
arranged  parallel  to  the  long  axis  of  the  tumor.  In  old  keloid 
the  tissue  is  extremely  dense,  and  the  bundles  of  fibres  are 
closely  packed  together  In  one  case  of  true  keloid  which  I 
have  examined,  the  upper  third  of  the  corium  lay  above  the 
tumor,  and  also  the  papillae  with  their  normal  covering  of  epi- 
dermis. This  is  supposed  to  be  one  of  the  distinguishing 
points  between  true  and  false  keloid.  As  there  has  been  no 
pre-existing  scar  in  true  keloid,  the  upper  layers  of  the  skin 
remain  intact.1 

In  another  case  of  true  keloid,  where  the  growth  projected 
nearly  one-fourth  of  an  inch  above  the  level  of  the  skin,  the 
papillae  had  disappeared  over  the  most  prominent  portion  of  the 
tumor.  That  the  absence  of  the  papillae  was  probably  due  to 
pressure  is  suggested  by  the  absence,  also,  of  the  upper  layer  of 
corium,  which  is  usually  seen  above  the  keloid.  The  new  for- 
mation appeared  in  this  case  to  have  pressed  directly  upon  the 
papillary  layer. 

Babes  and  Winiwarter  have  also  observed  the  absence  of 
papillae  in  true  keloid,  and  attributed  it  to  the  same  cause. 

In  the  middle  of  the  tumor  we  find  bloodvessels  running 
parallel  to  the  fibres  and  surrounded  by  a  thin  layer  of  fusiform 
cells.     These  vessels  can  be  traced  into  the  bundles  of  fibres 

1  Warren  iiber  Keloid.     Sitzb.  d.  k.  Akad.,  Bd.  lvii.,  Vienna,  1868. 
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which  project  into  the  surrounding  tissue.  Tracing  these  vessels 
still  further  into  the  normal  tissue,  we  find  a  cell  growth  in  the 
adventitia  for  some  distance  beyond  the  periphery  of  the  growth. 
In  the  case  in  which  I  was  able  to  make  these  observations  the 
changes  in  the  adventitia  were  best  seen  in  these  vessels  at  each 
end  of  the  growth  beneath  the  papillae.  Here  the  walls  of  the 
arteries  were  surrounded  by  numerous  cells,  but  the  veins  had 
no  such  growth  about  them. 

Cross  sections  of  another  specimen  of  true  keloid  showed  the 
longitudinal  fibres  to  be  separated  into  bundles  by  bands  run- 
ning sometimes  obliquely  upward.  These  are  probably  obliter- 
ated vessels  (Langhans).  Crocker  examined  a  keloid  of  three 
weeks'  standing  only.  Dilated  bloodvessels  surrounded  by 
round  cells  were  very  numerous  near  the  growth,  and  around 
the  walls  of  the  vessels  of  the  tumor  were  found  many  flattened 
and  fusiform  cells. 

In  false  keloid  we  see  the  same  development  of  longitudinal 
fibres  running  parallel  to  one  another,  but  above  this  growth  is 
the  cicatricial  tissue,  which  can  readily  be  distinguished  from 
the  keloid  growth,  as  the  fibres  run  in  various  directions.  The 
papillae  are,  of  course,  wanting.  Vessels  of  considerable  size 
run  longitudinally  through  the  growth,  and  their  adventitia  is 
occupied  by  vessels  and  spindle-shaped  cells. 

In  both  true  and  false  keloid  the  glands  of  the  skin  are 
wanting,  although  the  remains  of  these  glands  may  be  seen 
occasionally  beneath  the  new  formation. 

This  statement  of  the  minute  anatomy  of  keloid  agrees  essen- 
tially with  that  made  by  Langhans,  Kaposi,  Crocker,  Plicque, 
and  others. 

The  development  of  keloid  probably  takes  place  in  the  fol- 
lowing way :  A  growth  of  cells  first  occurs  in  the  adventitia 
of  the  arterioles ;  these  later  become  fusiform  cells,  and  finally 
fibres.  As.  bundles  of  fibres  form  in  this  way  around  the  arteries, 
the  tissue  of  the  corium  is  gradually  compressed  by  them,  and 
different  bundles  thus  uniting  form  the  keloid  growth. 

Keloid  is  a  fibrous  tumor,  which,  in  consequence  of  its 
development  of  the  vessels,  is  composed  of  bundles  of  fibres 
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running  parallel  with  them  in  contrast  to  a  simple  cicatrix, 
which  consists  of  fibres  which  form  a  network.  The  tendency 
to  recurrence  is  evidently  due  to  the  implication  of  the  walls  of 
the  bloodvessels  for  some  distance  beyond  the  borders  of  the 
tumor. 

The  origin  of  such  a  growth  from  the  walls  of  the  smaller 
arteries,  and  the  presence  of  many  fusiform  cells,  suggest  the 
possibility  of  the  existence  of  muscular  tissue  at  some  period  in 
the  existence  of  these  growths.  We  have  examples  elsewhere 
of  fibromyomata,  and  it  is  precisely  in  those  races  most  liable 
to  uterine  fibroids  that  keloid  is  most  frequently  found.  One 
authority,  as  we  have  already  seen,  has  sought  to  explain  in  this 
way  the  great  contractile  power  of  this  form  of  growth.  A  more 
careful  study  of  the  origin  of  keloid  might  develop  the  fact  that 
media  of  the  artery  is  also  involved  in  the  pathological  change, 
and  that  a  growth  of  myomatous  tissue  actually  does  take  place. 

As  an  interesting  commentary  upon  this  theory  I  will  cite  the 
following  case  : 

Kempf1  reports  the  case  of  a  young  lady,  aged  nineteen  years,  with 
a  spontaneous  growth  of  about  two  years'  standing  on  the  right  side 
of  her  face  over  the  lower  jaw,  perfectly  smooth  and  solid,  accompanied 
by  flashes  of  pain.  The  growth  returned  one  year  after  removal,  and 
small  keloid  tumors  appeared  where  the  sutures  had  been  inserted. 
Hypodermic  injections  of  Squibb's  extract  of  ergot  dissolved  in  alcohol 
were  given  two  or  three  times  a  week.  After  several  weeks  of  this 
treatment  this  tumor  entirely  disappeared. 

Myoma  of  the  skin  occurs  in  the  form  of  leiomyoma ;  that  is, 
a  tumor  composed  of  unstriped  muscular  fibre.  According  to 
Winiwarter  this  form  of  growth  may  occur  in  connection  with 
other  tumors,  such  as  sarcoma,  keloid,  and  angioma. 

It  is  useless,  of  course,  to  speculate  upon  the  cause  of  this 
active  development  of  tissue  in  the  skin.  Whether  the  irritant 
which  produces  the  growth  is  infective,  or  simply  a  defect  in  the 
regulation  of  the  formative  process,  must  for  the  present  remain 
a  matter  of  pure  speculation. 

1  Louisville  Medical  News,  October  12,  1878. 
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I  think  it  advisable  to  retain  the  classification  of  true  and  false 
keloid,  although  it  is  highly  probable  that  the  so-called  true 
keloid  develops  from  a  minute  scar  or  blister. 

True  keloid  is  nevertheless  essentially  an  independent  new 
formation — a  tumor,  in  fact — and  presents  certain  well-marked 
anatomical  differences  from  false  keloid,  which  is  clearly  a  growth 
springing  from  and  intimately  associated  with  scar  tissue. 

The  diagnosis  of  keloid  is  usually  not  difficult.  It  may,  how- 
ever, be  mistaken  for  a  non-ulcerating  gumma,  or  even  a  tuber- 
cular affection  of  the  skin,  which  is  occasionally  accompanied 
by  a  firm  fibrous  growth.  Some  forms  of  naevi  have  a  cicatricial 
appearance.  Lymphadenoma  in  its  early  stages  may  resemble 
keloid,  and  Virchow  points  out  the  sarcomatous  nature  of  certain 
cases  of  supposed  keloid,  and  it  has  been  suggested  that  the 
frequent  recurrence  of  some  tumors  of  this  kind  are  thus  ac- 
counted for.  Some  forms  of  fibroma  have  evidently  been  mis- 
taken for  keloid,  as,  for  example,  the  case  of  large  fibroma  of 
the  back  already  mentioned. 

Cancer  has  been  associated  with  cicatrices  by  writers  ever 
since  Alibert  described  keloid  and  pointed  out  the  close  affinity 
which  the  disease,  which  he  first  called  cancroid,  was  supposed 
to  bear  to  epithelioma. 

It  requires  only  a  brief  glance  through  the  literature  of  scars 
to  find  that  it  teems  with  examples  of  this  form  of  degeneration. 

It  is  said  to  occur  most  frequently  in  cicatrices  which  have 
been  produced  by  cauterization  or  blistering,  although  Reid 
maintains  that  the  nature  of  the  previous  injury  does  not  influ- 
ence the  subsequent  morbid  changes.  It  appears  usually  long 
after  the  scar  was  originally  acquired,  and  it  is  seen  most  fre- 
quently in  individuals  from  forty-  five  to  fifty  years  of  age.  Males 
are  said  to  be  moie  frequently  afflicted  than  females.  [Jauzion.] 
Cancer  seems  to  develop  in  those  scars  which  have  been  sub- 
jected to  long  periods  of  irritation.  We  find  them,  therefore,  in 
cicatrices  of  the  limbs  which  hamper  their  movements,  and  which 
consequently  are  constantly  subjected  to  undue  tension,  or  in  the 
scars  of  ulcers,  or  wounds,  or  fistulas 

The   disease  generally  forms  when  the  cicatrix  has  existed 
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several  years  ;  its  progress  is  slow;  sometimes  a  cicatrix  ulcer- 
ates and  heals  repeatedly  before  the  ulcer  assumes  its  peculiar 
character.  [Reid.]  In  a  list  of  twenty  cases  collected  by  Smith, 
the  longest  period  after  the  original  lesion  at  which  the  disease 
appeared  was  sixty-one  years,  the  shortest  five  years.  In  twelve 
instances  the  injury  causing  the  scar  was  a  cut  or  a  laceration 
of  the  integuments,  and  in  eight  cases  a  burn  or  a  scald.  The 
affection  appears  to  exhibit  two  principal  forms :  the  first  char- 
acterized by  the  development  of  one  or  more  warty  tumors 
which  increase  and  spread  by  the  addition  of  similar  growths 
formed  in  the  neighborhood.  This  is  the  so-called  papillary 
form.  The  second  is  the  ulcerating  form,  having  either  a  coarsely 
granulated  or  fibrous  aspect,  and  spreading  by  the  development 
of  cancerous  tissue  in  the  surrounding  integument.  Both  of 
these  types  are  supposed  to  have  a  low  degree  of  malignancy. 
[Reid.] 

Rudolf  Volkmann1  has  collected  128  cases  of  cancer  develop- 
ing from  scars,  ulcers,  or  fistulas  of  the  extremities  :  of  these, 
the  greater  portion  formed  in  scars,  particularly  those  which  had 
a  tendency  to  break  down  and  ulcerate,  or  in  wounds  which  for 
some  reason  had  not  entirely  healed.  As  this  is  the  history  of 
most  ulcers  of  the  lower  extremities  it  is  not  surprising  to  find 
that  cancer  occurred  ninety-five  times  in  the  lower  extremity, 
and  only  thirty-two  times  in  the  upper  extremity;  in  other 
words,  the  disease  is  nearly  three  times  as  frequent  in  the  lower 
extremity. 

Next  in  frequency  to  the  ulcerating  cicatrix  it  was  found  that 
the  secondary  contractions,  following  burns,  in  which  the  cica- 
tricial tissue  was  sometimes  as  thin  as  paper,  became  the  seat 
of  cancer.  But  in  these  cases  there  was,  without  exception,  a 
history  of  frequent  breaking  down  of  the  scar  with  suppuration 
and  subsequent  healing.  In  some  of  the  cases  reported  the 
cicatrix  was  due  to  frost-bite,  gangrene,  or  contused  wounds.  The 
cicatrices  of  syphilis  and  lupus  were  also  occasionally  the  seat 
of  cancerous  degeneration. 

1  Klinische  Vortrage,  February,  1889. 
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Cancer  of  the  lower  extremity  developing  in  ulcers  is  of  a 
mild  type,  usually  resembling  more  closely  the  so-called  epithe- 
lioma than  any  other  form  of  carcinoma.  Some  of  them  have 
large  epithelial  cells  and  belong  to  the  polymorphous  type  of 
epithelioma,  while  others  resemble  closely  the  pure  rodent  ulcer, 
or  small  cell  epithelioma,  containing  chiefly  cells  such  as  are 
found  in  the  deep  layers  of  the  rete  mucosum.1  It  is  on  this 
account  that  glandular  involvement  in  these  cases  is  compara- 
tively rare.  In  128  cases  quoted  by  Volkmann,  only  twelve 
were  known  to  have  died  of  cancer.  Sixteen  of  these  died  of 
other  diseases,  and  in  fifty-five  cases  the  subsequent  history  could 
not  be  obtained.  In  no  case  was  a  relapse  reported  later  than 
two  years  after  the  operation.  In  only  two  cases  was  metastasis 
to  the  internal  organs  reported,  death  occurring  chiefly  from  ex- 
haustion. It  was  found  by  Volkmann  that  scars  of  the  leg  were 
the  most  frequent  seat  of  cancer,  and  that  those  of  the  back  of 
the  hand  came  next  in  order  of  frequency. 

Jauzion  found  that  cancer  developed  most  often  in  cicatrices 
from  ulcers  of  the  leg,  and  then  in  cases  produced  by  burnst 
blisters,  or  cautery,  lupus  and  psoriasis,  in  the  order  given.  He 
found  occasionally  an  inflammatory  enlargement  of  the  adjacent 
lymphatic  glands,  but  it  is  extremely  rare  to  find  any  infection 
of  them  with  cancer. 

Jauzion  reports  the  case  of  a  cancer  developing  in  a  scar  produced 
by  the  application  of  a  blister  to  the  arm,  the  disease  appearing  two 
years  later;  a  case  of  cancer  in  a  female,  aged  sixty-one  years,  in  a 
scar  produced  by  cautery  employed  in  the  treatment  of  eczema,  the 
disease  appearing  six  years  later ;  amputation  at  shoulder,  with  cure. 
In  another  case,  in  a  male,  fifty  years  of  age,  the  disease  was  of  eighteen 
years'  duration,  and  had  made  its  appearance  in  the  scar  twelve  years 
after  the  application  of  cautery.  In  a  case  of  an  individual,  forty-four 
years  of  age,  cancer  had  appeared  in  the  cicatrix  formed  after  the  cure 
of  tuberculosis  of  the  elbow-joint, 

Bradley  reports  a  case  of  cancer  developing  in  a  cicatrix  of  the 
face  where  the  corner  of  the  mouth  was  drawn  down  as  if  by  the  scar 
of  a  burn. 

1  Warren:   Rodent  Ulcer,  1872. 
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The  following  cases  which  came  directly  under  my  observa- 
tion are  good  examples  of  this  affection: 

H.  G.,  aged  sixty  years.  Thirty  years  ago  was  badly  burned  in  the 
back  of  both  legs.  The  wound  of  the  left  leg  had  never  completely 
healed,  small  ulcerations  developing  repeatedly.  Six  months  ago  a 
large  ulcer  formed  in  the  cicatrix  of  this  extremity  behind  the  internal 
condyle  of  the  femur,  and  has  continued  to  increase  in  size.  On 
examination,  extensive  cicatrices  were  found  behind  both  knees. 
The  left  leg  was  flexed  on  the  thigh  at  an  angle  of  450  by  the  con- 
traction of  the  scar,  which  was  four  inches  broad  and  extended  from 
the  middle  of  the  thigh  to  just  below  the  middle  of  the  leg.  A 
fungous  mass  occupied  the  seat  of  the  ulcer,  which  was  three  inches 
long  and  one  and  one-half  inches  wide,  and  had  an  indurated  base. 
As  the  patient  refused  amputation  the  ulcer  was  excised,  and  on  ex- 
amination by  Dr.  W.  F.  Whitney  it  was  pronounced  to  be  epidermoid 
cancer.  At  the  time  of  her  discharge  from  the  hospital  a  glandular 
enlargement  in  the  groin  was  noticed. 

T.  C,  aged  forty-seven  years,  came  to  the  hospital  with  ulcers  on 
both  legs.  That  on  the  right  was  about  the  size  of  a  silver  dollar. 
On  the  left  leg  an  extensive  ulcer,  size  of  the  palm  of  the  hand, 
existed,  involving  a  portion  of  the  tibia.  The  surface  of  the  ulcer 
had  a  peculiar  furry  appearance,  which  formed  a  brownish  scab  when 
allowed  to  dry,  but  which  could  not  be  removed  by  poultices. 

This  ulcer  first  appeared  when  he  was  nine  years  of  age,  and  that 
on  right  shin  appeared  when  he  was  fourteen  years  old.  Both  ulcers 
had  healed  and  reopened  at  different  times.  Had  syphilis  eight  years 
ago,  and  scars  of  old  specific  ulceration  were  found  at  various  points. 
The  glands  in  the  groin  were  not  involved.  As  the  patient  refused 
amputation  the  ulcer  was  scraped  and  cauterized.  The  microscopical 
examination  showed  the  growth  to  be  epidermoid  cancer.  As  the 
disease  promptly  returned,  the  patient  finally  allowed  amputation- 
Dr.  Whitney  made  the  following  report  on  the  specimen : 

"  On  the  inner  side  of  left  leg  an  ulcer  measuring  12  cm.  by  7  cm., 
commencing  just  above  the  malleolus,  covered  with  dirty  black  crusts  ; 
bone  exposed  in  centre  ;  section  showed  the  edges  thickened  with  a 
narrow  zone  of  an  opaque  white  growth.  At  the  upper  part  of  this 
a  new  growth  was  found  extending  for  some  distance  into  the  bone, 
and  small  centres  of  disease  were  found  in  the  spongy  bone.  Under 
the  microscope  appeared  large  flat  epithelial  cells.     Disease  restricted 


60  WARREN, 

to  narrow  zone  about  the  edge  of  the  ulcer,  and  its  largest  masses 
were  to  be  found  in  the  bone  itself." 

The  ulcer  in  the  right  leg  healed  promptly  with  rest  in  bed. 

W.  H.,  aged  forty-seven  years,  consulted  me  in  regard  to  a  scar  on 
his  arm  near  the  insertion  of  the  deltoid,  which  had  been  giving  him 
trouble  for  oyer  ten  years.  "  The  mole,"  as  he  called  it,  had  existed 
since  childhood.  On  examination  a  reddened  hypertrophied  scar 
was  seen  about  two  inches  long  and  one  inch  wide.  Several  deep 
ulcerations  existed.  The  patient  postponed  operation  for  nearly  a 
year,  during  which  time  no  appreciable  change  took  place.  On 
removal  of  the  tumor  the  ulceration  was  found  to  be  due  to  an  epi- 
thelial growth  in  the  scar  tissue.  It  is  now  eighteen  months  since  the 
operation,  and  there  has  been  no  sign  of  a  return.  The  patient  has 
had  syphilis  for  about  three  years. 

I  have  had  an  extensive  experience  with  cancer  of  the  face, 
but  do  not  remember  to  have  seen  the  development  of  many 
cancers  from  a  distinctly  cicatricial  tissue. 

One  of  the  most  typical  cases  of  "  noli  me  tangere  *y  that  I 
ever  saw  developed  from  the  cicatrix  of  a  gunshot  injury.  The 
whole  side  of  the  face,  including  the  ear,  eye,  cheek,  and  side  of 
nose,  had  been  eaten  away.  The  disease  had  lasted  nearly 
thirty  years,  when  the  patient  died. 

It  is  said,  however,  to  form  in  a  lupus  ulceration,  and  in  the 
scars  of  lupus  (Winiwarter),  and  it  is,  therefore,  highly  probable 
that  a  certain  portion  of  cancers  in  this  region  find  their  origin 
in  cicatricial  tissue.  Heurtaux  reports  the  case  of  a  man,  forty 
years  of  age,  who  when  he  was  two  months  old  fell  into  the  fire. 
He  had  all  his  life  an  extensive  scar  of  the  face  on  the  left  side. 
Four  years  previously  it  had  begun  to  ulcerate,  and  at  the  time 
of  operation  there  was  an  ulcer  10  cm.  by  8  cm.  involving  the 
greater  part  of  the  temple  and  cheek.  It  was  dissected  out  and 
found  to  be  superficial.  On  microscopical  examination  it  was 
found  to  be  an  epithelioma  ("  lobule"). 

Sarcoma  may  also  develop  primarily  from  scars,  as  shown 
by  Winiwarter,  but  I  do  not  remember  to  have  seen  an  example, 
nor  have  I  happened  to  have  found  a  reported  case.  Many  of 
the  so-called  keloid  tumors  of  unusual  size  are  undoubtedly  sar- 
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comatous  in  nature,  and  Virchow,  as  we  have  seen,  attributes 
the  recurrence  of  such  growths  to  their  malignant  character. 

Taylor  reports  the  case  of  a  sarcoma  resembling  a  keloid. 
The  photograph  shows  an  elongated  and  irregular-shaped  keloid 
growth  from  which  protuberances  spring  at  different  points. 
The  history  is  that  of  a  case  of  spindle-cell  sarcoma  developing 
from  a  wart. 

Jacobson 1  reports  a  case  of  sarcoma  keloidoforme.  The  patient,  a 
healthy  man,  aged  twenty-seven  years,  had  on  each  shoulder  a  keloid- 
like  tumor.  One  appeared  to  form  spontaneously  and  to  have  the 
appearance  of  a  true  keloid.  The  other  sprang  from  the  scar  of  an 
acne  pustule,  and  appeared  to  be  a  false  keloid.  Both  tumors,  how- 
ever, proved  to  be  spindle-cell  sarcomas.  The  former  had  existed 
three  years,  the  latter  five  years.  After  operation  the  patient  was  lost 
sight  of. 

Calcareous  degeneration  of  a  cicatrix  is  reported  by  Tunis.2 

The  case  was  that  of  a  female,  aged  thirty-nine  years.  When  a 
child  she  had  sustained  a  severe  burn  on  the  thigh  and  back.  An 
extensive  scar  had  formed  in  consequence,  and  in  the  centre  of  this 
cicatricial  tissue  an  ulcer  had  formed  which  was  situated  over  the 
great  trochanter  of  the  right  femur.  The  edges  of  the  ulcer  were 
very  hard  and  leathery,  enclosing  an  area  the  size  of  a  dollar.  A 
large  piece  of  yellowish-white  material  resembling  bone  was  adherent 
to  the  base  of  the  ulcer.  The  fragment  of  calcareous  material  was 
connected  with  a  stratum  of  similar  substance,  which  stretched  down 
into  the  deeper  parts  of  the  cicatrix.  The  mass  was  removed,  and 
the  wound  was  closed  by  a  very  extensive  plastic  operation,  and  no 
tendency  to  a  return  of  the  calcification  was  noticed  three  months 
later. 

It  seemed  to  the  author  that  this  degeneration  had  been  pro- 
duced by  the  deficient  blood-supply  brought  about  by  the  con- 
traction and  pressure  of  the  cicatricial  tissues  in  the  bloodvessels. 
In  this  case  the  cicatrix  was  so  extensive  that  the  central  portion 
might  have  been  so  feebly  vascular  as  to  have  been  easily  de- 
prived entirely  of  blood. 

1  Archiv  fiir  klin.  Chir.,  vol.  xxx.,  1884. 

2  J.  P.  Tunis:   Univ.  Med.  Mag.,  Phila.,  1892-93,  vol.  cxxiii. 
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A  more  common  form  of  complication  in  the  life  history  of 
scars  is  suppuration.  These  cases  occur  so  frequently  that  there 
is  but  little  excuse  for  reporting  them.  Perhaps  the  most  fre- 
quent examples  of  suppuration  are  found  in  scars  connected  with 
bone.  The  reopening  of  the  cicatrix,  and  the  formation  of  an 
ulcer  or  sinus,  suggest  strongly  the  recurrence  of  disease  in  the 
bone,  but  this  is  by  no  means  always  the  case.  The  cause  of  the 
suppurative  inflammation  maybe  due  either  to  reinfection  of  the 
cicatrix  or  to  the  awakening  of  spores  which  have  long  been 
dormant.  The  most  common  form  of  relapse  is  due  to  tubercu- 
losis. An  unfavorable  state  of  the  health  or  a  severe  local  strain 
are  usually  the  exciting  causes. 

A  cachetic  servant  girl  applied  for  relief  from  repeated  reopening 
of  cicatrices  about  an  ankylosed  hip-joint.  The  thigh  was  flexed  to 
nearly  a  right  angle.  The  limb  was  straightened  by  osteotomy,  and 
the  patient,  who  was  seen  several  years  after,  had  had  no  return  of  the 
suppuration  in  the  numerous  cicatrices  about  the  joint.  There  had 
been  no  disease  in  the  bone  since  the  ankylosis. 

A  lady,  aged  sixty-five  years,  with  a  history  of  tuberculosis  of  the 
ribs,  was  operated  upon  for  tuberculosis  of  the  sheaths  of  the  pero- 
neal tendon.  An  incision,  six  inches  in  length,  with  its  angle  at  the 
external  malleolus,  enabled  me  to  dissect  off  the  tubercular  mass  from 
the  tendon.  The  wound  healed  readily  at  the  ends,  but  a  sinus  re- 
mained at  the  angle  of  the  wound  for  several  months.  This  healed 
rapidly  as  soon  as  the  joint  was  placed  in  a  plaster  splint.  Two  years 
later  the  wound  reopened  at  this  point  after  the  patient  had  regained 
her  activity,  and  a  second  operation  was  necessary  for  the  removal  of 
a  tuberculous  deposit.  With  fixation  of  the  joint,  the  wound  healed 
in  three  weeks.  The  patient's  health  during  the  interval  had  been 
excellent. 

Cicatrices  may  reopen,  owing  to  the  presence  of  foreign  sub- 
stances within  them. 

The  use  of  silk  ligatures  and  buried  sutures  is  now  a  well- 
recognized  source  of  the  formation  of  obstinate  sinuses.  This 
is  true,  however,  of  certain  localities  only.  How  often  do  we 
hear  from  silk  ligatures  used  in  an  amputation  of  the  breast  after 
the  wound  has  once  healed? 
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On  the  other  hand,  operations  in  the  abdominal  walls  or  cavity- 
are  often  followed  by  the  development  of  stitch  sinuses,  even 
though  the  wound  has  healed  in  the  most  approved  aseptic 
manner.  The  size  of  the  ligature  used  in  pedicles  accounts 
partly  for  this  difference,  but  the  principal  cause  is  the  strain 
brought  to  bear  upon  the  cicatrix.  The  formation  of  minute 
stitch  abscesses  and  sinuses  in  operations  for  the  radical  cure  of 
hernia  and  the  shortening  of  the  round  ligaments  are  familiar 
examples  of  this  type.  Even  though  the  buried  suture  be 
thoroughly  aseptic,  the  subsequent  strain  brought  to  bear  upon 
the  tissues  paves  the  way  for  a  secondary  infection. 

Abscesses  are  occasionally  reported  in  keloid  growths.  Richon1 
mentions  the  formation  of  an  abscess  in  the  thick  tissue  of  keloid 
of  four  years'  standing  in  the  lumbar  region.  The  growth  was 
removed  and  had  not  returned  eighteen  months  later.  An 
histological  examination  confirmed  the  diagnosis  of  keloid  with 
a  central  cyst,  which  contained  a  lining  of  endothelium.  The 
cystic  character  of  the  cavity  may  be  accounted  for  by  the  slow 
formation  of  the  abscess. 

Cicatricial  tissue  does  not  appear  to  suffer  any  senile  changes, 
which  in  other  tissues  has  been  quaintly  characterized  by  Hutch- 
inson as  "Tissue  Dotage."  By  this  expression  he  refers  to  the 
power  of  the  senile  skin  to  develop  papillomata,  freckles,  and 
malignant  growths,  also  na^vi  and  hypertrophies  of  the  sebaceous 
glands.  Beyond  the  distinctly  diminished  resisting  power  to 
carcinoma,  there  appears  to  be  no  degenerative  process  clearly 
due  to  age.  In  fact,  the  scar  tissue  may  be  said  to  have  grown 
old  prematurely,  and,  therefore,  is  susceptible  to  no  further 
change  with  advancing  years. 

A  study  of  the  cicatrix  which  forms  between  the  Thiersch 
grafts  and  the  subjacent  tissue  may  not  be  out  of  place  in  a  paper 
of  this  kind. 

According  to  Garre,2  a  layer  of  exudation  material  forms  in 
most    cases  between  the   graft  and  the  tissues,  and   glues  the 

1  Bulletins  et  Memoires  de  la  Societe  de  Chirurgie,  1882,  vol.  viii.  p.  440. 

2  Beitrage  zur  klin.  Chir.,  1888-89,  iv-  625- 
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surfaces  together.  This  varies  greatly  in  thickness.  At  first  it 
consists  principally  of  blood-clot ;  cells  wander  in  later,  and 
granulation  tissue  is  formed  from  which  the  cicatrix  is  developed. 
The  conditions  vary  somewhat  according  to  the  nature  of  the 
tissue  on  which  the  graft  is  placed.  The  exudation  is  most 
abundant  when  the  basis  is  formed  by  the  cutis  or  subcutaneous 
tissues  ;  less  so  when  the  deep  fibrous  layer  of  granulation  tissue 
or  adipose  tissue  or  fascial  tissue  is  used  as  a  base.  The  exuda- 
tion is  very  abundant,  however,  when  muscular  tissue  forms  the 
bed  of  the  graft. 

Grafting  can  be  successfully  done  on  spongy  bone,  but  not  on 
cortical  bone. 

Most  of  the  vessels  of  the  graft  become  atrophied.  In  a  few 
cases  the  blood  is  found  circulating  through  their  lumen  in  a  few 
days.  The  blood  supply  is,  however,  furnished  chiefly  by  new 
vessels.  Some  of  the  new  vessels  grow  directly  into  the  old 
vessels  of  the  graft. 

As  new  cells  are  formed,  after  the  horny  layer  of  epidermis 
has  been  thrown  off,  the  deep  cells  of  the  rete  begin  to  multiply 
and  a  new  epidermis  is  developed.  When  the  rete  mucosum 
comes  in  direct  contact  with  the  tissues,  the  cells  begin  to  grow 
more  rapidly. 

The  layer  of  granulation  tissue  forms  more  rapidly  when  there 
has  been  little  or  no  effusion  of  blood. 

In  old  ulcers  of  the  leg  the  grafts  are  apt  to  break  down  with 
use.  This  is  due  to  great  liability  to  extravasation  of  blood 
in  the  cicatricial  scar  tissue,  which  seems  to  have  a  feeble  power 
of  resistance.  The  stasis  which  this  causes  interferes  with  the 
growth  of  the  epidermal  cells,  and  this  layer  peels  off  from  its 
bed  in  numerous  places. 

Treatment  of  Scars.  —  Every  effort  should  be  made  to 
favor  as  minute  a  development  of  scar  tissue  as  possible.  The 
careful  adjustment  of  the  edges  of  the  wound  is  too  well  recog- 
nized an  axiom  to  need  repetition  here.  If  buried  sutures  are 
to  be  used,  I  should  strongly  advise  the  use  of  an  animal  suture 
rather  than  silk,  owing  to  the  tendency  of  the  latter  substance  to 
work  its  way  sooner  or  later  to  the  surface  at  some  point.    Any- 
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one  who  has  studied  under  the  microscope  the  healing  of  wounds 
cannot  fail  to  recognize  the  great  irregularity  of  the  edges  of  the 
wound,  and  the  tendency  of  the  epidermis  of  one  lip  to  bury 
itself  uselessly  into  the  deeper  tissues.  An  unnecessary  amount 
of  granulation  tissue  is  formed  in  such  cases,  and  furnishes  ma- 
terial for  an  hypertrophied  cicatrix  (a  new  formation  between  the 
edges  of  the  wound).  Very  superficial  stitches  should  be  used 
more  freely  than  in  my  experience  is  customary  with  surgeons. 
Packard  recommends  the  making  of  very  oblique  superficial 
incisions,  which  in  his  experience  leave  an  imperceptible  cicatrix. 
Such  an  incision  gives  to  the  margin  of  the  skin  conditions 
similar  to  that  which  obtain  in  the  Thiersch  graft,  and  theoreti- 
cally ought  to  bring  the  cicatrix,  as  we  have  already  seen,  beneath 
the  surface.  The  danger  of  bruising  such  a  tender  structure  might 
frequently  stand  in  the  way  of  a  satisfactory  result. 

Lassar1  claims  that  disfiguring  scars  may  be  avoided  when 
there  is  considerable  loss  of  substance  if  we  recognize  the  fact 
that  the  human  skin  has  a  greater  power  of  regeneration  than 
has  usually  been  assigned  to  it.  The  popular  idea  that  the  flesh 
of  certain  people  heals  quickly  is  not  a  fanciful  one,  but  is  based 
upon  an  unusual  power  of  regeneration  in  the  skin  which  they 
possess. 

When  there  is  a  large  open  wound  on  the  face,  the  skin  form- 
ing the  edges  of  the  wound  pushes  forward  until  the  exuberant 
granulations  are  reached.  From  this  point  a  thin  layer  of  epi- 
thelial cells  grows  over  the  granulation  tissue  and  forms  a  scar 
which  remains  as  a  permanent  disfigurement.  This  stage  of 
the  healing  process  should,  according  to  Lassar,  be  prevented, 
and  for  this  purpose  the  dressing  should  be  removed  every  few 
days  and  the  thin  layer  of  epithelium  should  be  scraped  off. 
The  borders  of  the  skin  may  be  refreshed  by  a  knife  or  a  sharp 
spoon.  In  this  way  the  normal  epidermis  and  corium  will  have 
an  opportunity  to  cover  in  a  much  greater  surface  of  the  wound, 
and  the  cicatrix  will  often  be  reduced  to  an  almost  imperceptible 
size.     Volkmann  has  called  attention  to  the  fact  that  those  parts 

1  Berliner  klinische  Wochenschrift,  1887,  No.  37. 
Am  Surg  5 
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of  the  face  in  which  the  skin  contains  large  hair-follicles  and 
sebaceous  glands  have  an  unusual  power  of  regeneration,  as 
these  structures  are  storehouses  of  epithelium  from  which  a 
mass  of  epidermis  is  formed  which  springs  up  through  the 
granulation  tissue  and  is  surrounded  by  the  superficial  growth, 
giving  to  the  newly-formed  skin  both  the  functions  and  appear- 
ance of  an  almost  normal  structure.  It  is,  perhaps,  due  to  the 
greater  regeneration  of  the  skin  of  the  face  that  scars  in  this 
region  are  less  liable  to  stretch. 

Robert  Jones  has  also  dwelt  upon  the  importance  of  a  sys- 
tematic checking  of  the  superabundant  growth  of  granulations, 
as  the  contractility  of  cicatrices  is  largely  dependent  upon  the 
amount  of  granulation  tissue  which  becomes  organized.  He 
advises  that  the  granulation  should  be  frequently  scraped  and 
burned,  while  the  limb  (in  case  the  scar  is  there)  should  be  kept 
extended.  Plastic  operations  should  not  be  performed  for  the 
relief  of  contractions  until  the  old  cicatrices  have  been  stretched. 
The  healthy  skin  is  stretched  at  the  same  time,  and  the  contrac- 
tile element  in  the  scar  tissue  is  destroyed  by  continued  exten- 
sion. It  is  this  yielding  of  cicatricial  tissue  which  favors  hernia 
in  abdominal  scars. 

It  is  important  to  remember  that  the  skin,  and,  indeed,  other 
tissue,  as  muscular  fibre  or  aponeurosis,  are  capable  of  regenera- 
tion, and  that  by  approximation  we  favor  this  process  and  avoid, 
as  much  as  possible,  the  substitution  of  the  less  highly-organized 
cicatricial  tissue.  I  do  not  believe  it  to  be  a  good  substitute  for 
other  tissue  in  the  radical  cure  of  hernia.  "  Scar  tissue  is  un- 
reliable and  should  be  avoided/'  ought  to  become  an  axiom  of 
modern  surgery. 

For  projecting  scars  compression  has  been  recommended  by 
various  authors.  Panas1  quotes  the  case  of  an  actress  who  had 
scars  on  her  face  from  smallpox.  She  wore  for  the  space  of  six 
months  a  mask  both  day  and  night.  The  skin,  at  the  end  of  the 
treatment,  presented  to  the  feel  a  polished  surface ;  but  when 
pinched  up,  points  of  induration  could  be  felt  in  it.     Compres- 

1  Paris,  1863. 
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sion  will  often  remove  the  redness  as  well  as  the  elevation  of  a 
scar.  The  earlier  it  is  done  the  better.  It  should  be  continued 
for  some  time  after  the  nodule  has  disappeared.  It  must  be 
used  at  first  all  night;  later  on  in  the  treatment  compression  for 
a  few  hours  at  a  time  will  be  sufficient.  For  old  scars  he  advises 
excision  ;  slight  scars  can  often  be  removed  by  actual  cautery. 

Unna1  recommends  for  the  treatment  of  depressed  scars  of 
the  face  friction  with  sand  to  prevent  the  undue  accumulation  of 
the  horny  layer  of  the  epidermis.  A  case  of  scars  produced  by 
pustular  acne  was  treated  successfully  in  this  way.  After  a  few 
months  of  this  treatment  it  was  found  that  the  depressed  scars 
on  the  nose  were  shallower  and  smaller  in  diameter,  and  were 
scarcely  perceptible.  In  a  case  of  smallpox  scarring,  in  a  woman 
twenty  years  of  age,  three  months  of  the  friction  treatment  made 
the  skin  smooth.  The  situation  of  the  previous  depressions  was 
marked  by  less  pigmented  circular  spots. 

Unna  employs  finely  powdered  marble.  He  prepares  a 
"pulvis  cutifricius  "  of  two  kinds.  The  powder  may  be  used 
alone  or  mixed  with  powdered  soap,  sulphur  or  other  powders. 
It  should  be  applied  as  a  lather.  The  action  of  the  carbonate 
of  lime  has  probably  some  beneficial  effect.  A  fine  sponge  is 
dipped  in  the  powder  and  the  diseased  parts  are  polished  with 
it,  at  first  slowly,  later  more  rapidly  but  lightly,  more  as  one 
would  polish  a  boot.  The  frictions  should  be  employed  for  ten 
to  fifteen  minutes  once  or  twice  a  day. 

Depressed  cicatrices  from  gunshot  injury,  disease  of  the  bone 
or  of  the  glandular  structures  of  the  neck,  are  often  the  cause 
of  considerable  deformity.  An  operation  for  their  relief  has 
been  planned  and  successfully  carried  out  by  William  Adams.2 
This  consists  in  the  subcutaneous  division  of  the  scar  with  a 
fine  tenotomy  knife.  Two  or  three  punctures  may  be  necessary 
to  liberate  extensive  scars.  The  cicatrix  should  then  be  care- 
fully everted,  and  while  held  in  that  position  two  hare-lip  pins 
or  finer  needles  are  passed  through  its  base  at  right  angles  to 
one  another  so  as  to  maintain  the  cicatrix   in  its  everted  or 

1  Unna :  Vierteljahr  fur  Derm,  unci  Syph.,  vol.  viii.  p.  508. 

2  London,  J.  &  A.  Churchill,  1879. 
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raised  form  for  three  days.  Adams  reports  several  cases  in 
which  the  depression  had  not  reappeared  for  several  years  after 
the  operation. 

Pigmentation  of  the  cicatrix  may  be  due  to  various  causes. 
That  produced  by  the  presence  of  particles  of  powder  is  most 
conspicuous.  These  cases  should  be  taken  as  soon  after  the 
injury  as  possible,  and  the  skin  should  be  scrubbed  with  a  nail- 
brush while  the  patient  is  under  ether.  A  number  of  cases  have 
been  most  successfully  treated  in  this  way  by  C.  B.  Porter. 
In  older  scars  the  particles  of  powder  can  be  removed  without 
further  deformity  by  the  punch  devised  by  S.  J.  Mixter  for  that 
purpose. 

Unpigmented  scars  are  said  by  Pashkis  to  be  improved  by 
tattooing  with  a  skin-colored  mixture  made  with  sulphate  of 
baryta,  yellow  ochre,  and  water. 

The  treatment  of  true  keloid  is  most  discouraging,  owing  to 
the  persistency  with  which  it  returns.  The  patient  usually  seeks 
relief  from  pain  and  itching  rather  than  from  the  deformity. 
Kaposi  recommends  the  use  of  mercurial  ointment  alone  or  in 
combination  with  iodine  and  glycerin.  Quinine  and  arsenic 
may  be  given  internally. 

Plicque  recommends  scarification  for  the  relief  of  pain.  The 
incisions  should  be  made  about  I  cm.  apart  and  should  cut 
through  the  whole  thickness  of  the  tumor. 

If  excision  is  attempted,  the  line  of  the  incision  should  run 
from  i  to  2  cm.  beyond  the  limits  of  the  disease,  and  should 
extend  through  the  cellular  tissue  to  the  muscular  aponeurosis. 

In  certain  regions  it  is  possible  to  remove  the  growth  with 
an  ample  margin  of  healthy  tissue,  as  in  the  lobes  of  the  ears. 
In  such  cases  recurrence  rarely  takes  place. 

I  have  recently  had  an  opportunity  of  seeing  a  young  woman  on 
whom  I  operated  six  years  ago  for  recurrent  keloid  of  both  ears.  On 
one  side  there  was  a  double  tumor,  i.  e.,  a  growth  on  each  aspect  of 
the  lobe ;  on  the  other  side  a  single  tumor.  The  ears  were  bored  at 
the  age  of  fifteen,  and  the  keloid  began  to  develop  in  a  few  months. 
The  tumors  were  removed  three  years  before  they  were  operated  upon 
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by  me.  My  operation  consisted  in  excising  a  large  portion  of  each 
lobe  by  a  V-shaped  incision.  There  is  at  present  a  small,  but  well- 
shaped,  lobe  on  each  ear,  without  an  appreciable  scar. 

Compression  is  recommended  by  many  writers  for  the  cure 
of  false  keloid.  Unna  treated  in  this  way  a  cicatricial  keloid, 
the  result  of  a  burn.  A  soft  mercurial  ointment  was  first  applied 
and  held  with  circular  strips  of  adhesive  plaster.  Outside  of 
this  dressing  collodion  was  used  freely.  The  dressing  was 
renewed  at  the  end  of  a  week.  The  keloid  gradually  disap- 
peared after  treatment  during  two  and  one-half  months. 

Iodide  of  lead  ointment  was  occasionally  used  instead  of  the 
mercurial  ointment.  A  mixture  of  four  parts  of  acetate  of  lead 
with  twenty  parts  of  collodion  is  applied  with  a  brush,  and  after 
a  few  days'  treatment  the  keloid  is  said  to  shrink,  become  paler, 
and  cease  to  pain.  The  frequency  of  the  application  should  be 
gradually  diminished. 

Compression  has  been  employed  by  Verneuil  by  means  of  an 
elastic  bandage.  Vidal  has  produced  great  improvement,  and 
even  disappearance  of  the  tumor,  by  deep  linear  incisions  divid- 
ing the  vessels  thoroughly. 

As  keloid  is  a  connective-tissue  structure  it  is  possible  that 
an  inoculation  with  the  virus  of  erysipelas  might  produce  absorp- 
tion of  the  redundant  tissue.  Whether  such  a  powerful  remedy 
would  be  justifiable  in  a  case  of  non-malignant  disease  is  doubt- 
ful. Volkmann  reports  a  case  of  cicatricial  keloid  cured  by  an 
attack  of  erysipelas. 

A  girl,  aged  nineteen  years,  received,  three  years  before,  a  scald 
from  boiling  water  on  the  dorsum  of  the  foot.  The  wound  healed 
slowly,  and  three  false  keloids  finally  developed.  The  largest  of  the 
three  was  the  size  of  a  Borsdorfer  apple.  The  other  two  were  as  thick 
as  the  finger,  and  one  of  stony  hardness.  The  large  tumor  was 
removed,  but  the  parents  declined  to  allow  the  other  two  to  be  excised. 
Two  days  after  the  operation  erysipelas  broke  out  and  lasted  a  week. 
The  remaining  tumors  became  gradually  softer,  and  finally  were  ab- 
sorbed, and  in  a  few  weeks  no  trace  of  them  could  be  found.  The 
seat  of  the  tumors  was,  in  fact,  somewhat  lower  than  that  of  the  sur- 
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rounding  skin.     The  tumor  which  was  removed  proved,  on  micro- 
scopical examination,  to  be  a  typical  keloid.1 

Thiersch  grafting  may  be  employed  with  advantage  to  broad 
and  flat  cicatricial  keloids.  My  experience  in  this  method  has 
been  limited  to  one  case,  but  is  suggestive.  The  patient,  a 
negro,  about  twenty-five  years  of  age,  had  sustained  extensive 
burns  about  the  chin,  cheeks,  and  ears,  which  were  covered 
with  enormously  hypertrophied  keloid  tumors.  Several  plastic 
operations  were  performed  by  Dr.  M.  H.  Richardson,  with  great 
success,  upon  the  mouth,  which  had  been  nearly  closed  by  the 
cicatricial  contraction.  Finally,  a  large  keloid  mass  was  dis- 
sected ofT  the  chin,  and  when  the  base  of  the  wound  had  gran- 
ulated Thiersch  grafts  were  applied.  A  careful  observation  of 
this  case  for  several  months  since  this  operation  shows  that 
thus  far  the  keloid  tumor  has  not  returned,  although  the  tissue 
beneath  the  grafts  is  much  indurated.  The  patient  has  under- 
gone so  many  operations  that  he  is  waiting  to  gain  strength  and 
to  watch  the  result  of  the  grafting  experiment  before  submitting 
to  any  further  operation  for  the  relief  of  the  tumors  which 
remain.  The  subject  of  grafting  opens  up  a  fruitful  field  of 
research  in  connection  with  the  surgical  treatment  of  cicatrices, 
but  the  limits  of  this  paper  do  not  permit  of  more  than  a  passing 
allusion  to  it. 

1  Deutsche  Chirurgie,  Lief.  5,  p.  193. 
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DISCUSSION. 

Dr.  George  R.  Fowler,  of  Brooklyn. 

The  complete  cicatrix  is  intended  to  serve  the  purposes  of  the 
normal  structure  it  replaces;  neither  its  connective  tissue  nor  epi- 
dermal layer,  however,  quite  approach  either  anatomically  or  func- 
tionally the  physiological  structures.  Recently-formed  cicatricial 
tissue,  consisting  of  granular  material  rich  in  bloodvessels,  is  quite 
prone  to  break  down  and  take  on  inflammatory  conditions,  particu- 
larly if  aseptic  and  antiseptic  precautions  have  not  been  observed  dur. 
ing  the  healing  process.  Sometimes  small  abscesses  form  in  the  new 
tissue  ;  they  are  occasionally  the  result  of  infectious  agents  imprisoned 
in  the  granulating  mass,  but  this  formation  is  more  frequently  due  to 
the  presence  of  foreign  bodies,  portions  of  ligature  or  suture  material, 
etc.  Inflammatory  conditions  of  the  recent  cicatrix  may  result  from 
mechanical  causes,  such  as  friction  from  the  clothing,  etc.,  and  even 
suppurative  changes  may  again  be  initiated  in  the  newly-formed  tissue 
from  the  presence  of  infecting  agents. 

Although  in  old  cicatricial  tissue  the  latter  is  not  so  liable  to  the 
diseased  conditions  just  mentioned,  still  there  are  many  disadvantages 
arising  from  its  presence.  It  is  unyielding  and  inelastic,  and  in  case 
of  injury  at  this  point  solutions  of  continuity  occur  more  readily  than 
in  the  soft  and  elastic  normal  structures.  While,  owing  to  the  fact 
that  the  bloodvessels  with  which  it  is  richly  supplied  in  the  recent  state 
disappear,  acute  inflammatory  conditions  do  not  easily  occur,  yet,  for 
this  very  reason,  slow  ulcerative  conditions,  with  breaking  down  of  the 
cicatricial  tissue,  may  follow. 

Cicatricial  tissue,  when  sufficiently  dense  and  extensive,  may  give 
rise  to  pain  by  pressure  upon  nerve  trunks.  These  painful  conditions 
will  be  more  or  less  persistent  according  as  the  cicatrix  actually  in- 
volves the  nerve  trunk  or  its  sheath,  or  the  disturbance  of  the  nerve  is 
simply  a  part  of  the  general  tension  consequent  upon  the  shrinking  of 
the  cicatrix. 

Cicatricial  tissue  occasionally  undergoes  the  degenerative  changes 
known  as  keloid,  the  cause  of  which  is  very  obscure,  involving  an  in- 
creased vascularity  of  the  scar,  together  with  growth  or  extension  into 
the  surrounding  tissues.  The  tumor  which  results  is  very  hard,  and  of 
a  reddish  color.     It  may  have  its  origin   in   flat,  or  even   depressed 
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cicatrices,  and  sometimes  develops  upon  a  vaccination  scar  or  at  the 
site  of  variola  pustules.1  Efforts  at  cure  are  unavailing.  Extirpation, 
followed  by  primary  union,  and  even  skin  transplantation,  does  not 
prevent  recurrence.  Hardaway  recommends  elec  trolysis,  and  Verneuil 
speaks  highly  of  continued  pressure,  e.g.,  the  elastic  bandage.  Mul- 
tiple scarifications,  made  at  two  millimetres  distance  from  each  other, 
and  crossed  so  as  to  form  a  square  or  lozenge-shaped  figure,  and  deep 
enough  to  reach  almost  to  the  depth  of  the  growth  and  long  enough 
to  go  just  beyond  its  border,  are  recommended  by  Leloir  and  Vidal. 
In  this  little  operation  local  anaesthesia  is  usually  employed.  Immedi- 
ately following  the  operation  the  parts  are  dressed  with  a  boric  acid 
solution,  and  the  next  day  with  mercurial  plaster.  The  latter  is 
changed  twice  daily,  and  the  scarifications  are  repeated  until  the 
growth  disappears.  Plicque  recommends  the  alternate  application  of 
the  above  method  and  electrolysis.  In  my  hands  neither  of  these 
methods  have  been  of  any  avail. 

The  liability  of  cicatricial  keloid  to  return  brings  it  to  the  border 
line  of  malignant  growths,  in  this  respect  at  least. 

The  pathological  anatomy  of  cicatricial  and  spontaneous  keloid  is 
practically  the  same.  In  both  the  same  arrangement  of  bundles  of 
connective  tissue,  forming  a  network,  together  with  a  certain  number 
of  fusiform  cells,  exist.  The  age  of  the  growth,  however,  governs,  to 
a  considerable  extent,  the  relative  proportion  of  these  elements ;  in 
the  older  growths  the  fusiform  cells  are  rarely  found,  while  in  recent 
formations  they  are  particularly  numerous.  For  this  reason,  together 
with  the  tendency  of  the  latter  to  form  nests  in  the  meshes  of  the  con- 
nective tissue,  and  the  greater  vascularity  of  this  form,  it  may  approach 
the  sarcomata  in  its  structure.  On  the  contrary,  the  greater  predom- 
inance of  the  condensed  connective  tissue  in  older  growths,  the  ten- 
dency of  the  cellular  elements  to  become  separated  and  segregated  by 
the  former,  and  the  progressive  lessening  of  the  vascularity  of  the 
growth  as  time  goes  on  by  the  obliteration  of  the  vessels,  brings  about 
a  regressive  change  which  carries  the  neoplasm  further  and  further 
away  from  the  border  of  malignancy,  and  causes  these  neoplasms  to 
resemble  fibromata.  The  growth  of  the  fusiform  cells  commences 
around  the  vessels,  and  these  are  not  limited  to  the  apparent  limits  of 
the  growth  itself,  but  are  found,  to  some  extent,  to  be  prolonged  along 

1  Malaria,  scrofula,  and  lithaemia  are  thought  to  be  predisposing  causes  by  Plicque. 
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the  sheath  of  the  vessels  and  into  the  surrounding  structures  of  the 
skin. 

While,  as  before  stated,  the  two  forms  of  growth  are  believed  to  be 
anatomically  identical,  yet  there  are  certain  differences  of  detail  which 
it  may  be  worth  while  to  take  into  account.  These  differences  relate, 
first,  to  the  arrangement  of  the  longitudinal  fibres  of  connective  tissue  ; 
in  the  spontaneous  form  these  bundles  are  arranged  parallel  to  the 
longitudinal  axis,  while  in  the  cicatricial  form  the  direction  of  these 
is  rather  divergent,  in  this  respect  resembling  normal  scar  tissue  ; 
second,  the  presence  of  a  papillary  layer  of  the  cutis  in  spontaneous 
keloid  causes  it  to  differ  from  the  cicatricial  variety,  in  which  this  is 
absent. 

There  is,  therefore,  considerable  room  for  discussion  as  to  the  exact 
position  which  this  class  of  growths  is  to  be  assigned  in  the  classifica- 
tian  of  neoplasms.  While  they  may  be  considered  to  occupy  a  place 
midway  between  a  cicatrix  and  a  sarcoma,  this  position  will  be  a 
shifting  one,  according  to  the  age  of  the  growth.  This  consideration 
will  likewise  militate  against  classing  them  with  the  fibro-sarcomata. 

The  pathogenesis  of  keloid  is  very  much  more  obscure  than  its  neo- 
plastic structure.  That  some  form  of  injury  to  the  tissues  is  necessary 
for  its  development  seems  to  be  certain,  but  upon  what  essential  factor 
the  disease  depends  for  its  existence  is  yet  unknown.  In  view  of  the 
fact  that  it  occurs  with  greater  frequency  following  wounds,  the  heal- 
ing of  which  has  been  attended  by  considerable  suppuration,  and  hence 
the  seat  of  more  or  less  septic  conditions,  suggests  a  microbic  origin. 
Whether  or  not  the  specific  micro-organism  belongs  to  the  protistan 
class  such  as  has  been  thought  by  Pfeiffer,  Podwyssozki,  Sawtschenko, 
Plimmer,  Jackson  Clarke,  and  others,  is  a  matter  of  pure  speculation, 
but  in  view  of  the  fact  that  it  is  an  atypical  proliferation  of  connective- 
tissue  substances,  researches  into  the  etiology  of  sarcoma  will  likewise 
assist  in  clearing  up  the  obscurity  surrounding  the  pathogenesis  of 
keloid,  both  of  the  so-called  spontaneous  as  well  as  the  cicatricial- 
tissue  form. 

The  Relations  of  Keloid  to  Malignant  Metamorphosis. 

The  question  of  the  origin  of  keloid,  while  of  some  practical  im- 
portance, does  not  possess  the  same  interest  to  the  surgeon  as  the 
relations  which  it  bears  to  malignant  disease  in  its  later  manifestations. 
From  the  histogenesis  of  keloid  one  would  be  led  to  expect  a  meta- 
morphosis in   the  direction   of  sarcoma,  if  at  all,  particularly  in  the 
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early  stages  of  the  growth.  Clinically  speaking,  this  is  of  rare  occur- 
rence. It  is  admitted  that  under  certain  circumstances  any  growth 
arising  from  connective-tissue  elements,  originally  of  a  benign  charac- 
ter, may,  after  extirpation,  recur  and  in  a  form  which  leaves  no  doubt 
as  to  its  malignancy,  as,  for  instance,  a  fibro-sarcoma  may  follow  a 
simple  fibroma,  or  an  enchondroma  may,  after  removal,  be  followed 
by  a  sarcoma  at  the  site  of  the  former  growth.  But  such  a  thing  as  a 
true  metamorphosis  of  a  connective-tissue  type  of  tumor  into  one  of 
the  epithelial  type  is  unknown.  It  is  therefore  a  matter  of  surprise 
that  sarcoma  is  of  such  rare  occurrence  in  cicatricial  tissue  as  com- 
pared to  epithelioma. 

Epithelioma  of  Cicatricial  Tissue, 

The  occurrence  of  carcinoma  in  the  cicatrix  of  an  operation  wound 
for  malignant  disease  is  not  to  be  classed  with  the  conditions  under 
consideration.  These  are,  without  doubt,  due  to  direct  infection  of 
the  newly-formed  tissue  from  the  neighborhood,  and  are  to  be  classed 
with  recurrences  of  the  original  disease.  True  cicatricial  epithelioma 
may  be  divided  primarily  into  two  groups  :  (i)  Those  which  actually 
have  their  origin  in  theretofore  unchanged  and  typical  cicatricial 
tissue ;  (2)  those  which  occur  in  cicatricial  tissue  the  site  of  previously 
existing  but  benign  ulcerative  processes. 

As  to  the  relative  frequency  of  these,  the  results  of  the  studies  of 
Armand  Chaintre  are  of  interest.1  Out  of  forty-one  cases  collected 
by  this  observer,  eight  are  to  be  placed  in  the  first  group.  Of  the  re- 
maining thirty-three,  twelve  occurred  at  the  site  of  old  seton  cicatrices, 
six  in  leg  ulcers,  three  at  the  site  of  bone  fistulse.  The  rest  developed 
at  the  site  of  cicatrices  upon  the  penis,  at  the  site  of  old  urinary 
fistulas,  in  the  rectum,  and  along  the  lower  intestinal  tract  where  dys- 
enteric and  old  tuberculous  and  other  ulcerative  conditions  had 
previously  existed,  and  at  the  site  of  parturient  lacerations  of  the 
cervix  uteri. 

A  certain  number  of  these  occur  upon  the  granulating  surfaces  of 
cicatricial  tissue  which  has  never  been  covered  with  normal  epithelium. 
Here  local  mechanical  conditions  result  in  nutritive  disturbances,  and 
the  proliferation  of  epithelium  from  the  edges  is  delayed  or  completely 
arrested.  The  neoplasm  occurs,  under  these  circumstances,  as  an 
atypical  epithelial  focus,  which  later  on  assumes  the  cancroidal  form. 

1  Gaz.  Med.  de  Paris,  1889,  Nos.  17-22. 
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Etiology. — Trauma,  in  one  form  or  another,  serves  to  produce  the 
condition  of  ulceration,  as  the  vessels  in  the  scar  tissue  become  less 
and  less  abundant,  dragging  upon  the  former,  in  order  to  reduce  de- 
formities arising  from  their  presence,  and  contracture  favors  the  con- 
ditions which  make  malignant  disease  of  the  structure  possible.  This 
is  supported  by  the  well-known  fact  that  the  disease,  under  these  cir- 
cumstances, develops  at  the  point  where  the  greatest  amount  of  tension 
had  been  exerted.  Not  only  these,  but  various  other  circumstances 
may  contribute  toward  this  result,  such,  for  instance,  as  the  attempt 
to  treat  these  lesions  of  the  cicatrix  by  the  employment  of  nitrate  of 
silver  or  other  cauterizing  agents.  These,  however,  are  not  to  be  con- 
sidered in  any  sense  as  the  true  cause  of  the  malignant  transformation 
which  occurs.  This  is  to  be  sought  in  the  existence  of  one  or  more 
specific  micro-organisms,  which  find  their  way  into  the  tissues  either 
through  the  ulcerated  surface,  where  the  infection  takes  place  as  a 
post-ulcerative  process,  or  from  the  presence  of  infectious  agents  which 
have  become  imprisoned  in  the  tissues,  the  latter  having  completed 
the  cicatrizing  process  in  spite  of  these. 

The  question  of  a  "tumor  diathesis,"  suggested  by  Verneuil,  as  in 
questions  relating  to  heredity,  is  not  one  to  which  a  ready  solution 
is  likely  to  be  offered.  In  the  present  state  of  our  knowledge  we  can 
only  say  both  in  regard  to  tumor  diathesis  and  heredity  that  these 
terms  may  be  applied  to  a  condition  in  which  there  is  a  lowering  of 
the  local  vital  resistance,  which  is  acquired  in  the  one  case  and 
inherited  in  the  other. 

As  regards  the  age  in  which  cicatricial  cancroid  is  observed,  it  is  to 
be  noted  that  this  does  not  occur  particularly  late  in  life.  Two  of 
Chaintre's  cases  occurred  under  thirty-four. 

Epithelioma,  as  it  occurs  upon  the  basis  of  a  cicatrix,  has  a  tendency 
to  spread  upon  the  surface,  and  rarely  passes  into  the  depths  of  the 
tissues. 

Prognosis. — This  will  vary  in  accordance  with  the  rapidity  of  the 
spread  of  the  disease  and  the  early  or  late  secondary  glandular  in- 
volvement. A  slowly  developing  epithelioma,  in  which  glandular 
involvement  is  absent,  is  not  nearly  so  likely  to  be  followed  by  recur- 
rence, after  extirpation,  as  when  the  opposite  conditions  exist.  As 
between  the  papillary  and  epitheliomatous  forms  of  epithelial  carci- 
noma, the  former  appears  to  be  less  malignant  than  the  latter.  Pro- 
liferation into  the  depths  of  an  epithelial  carcinoma  of  scar-tissue  and 
a  consequent  excavating  ulceration  presents  an  extremely  malignant 
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form  of  the  disease.     In  this  class  of  cases  operative  interference  is 
practically  useless. 

Treatment. — In  the  consideration  of  the  treatment  of  the  condition 
under  discussion  too  much  emphasis  cannot  be  laid  upon  the  necessity 
for  early  and  radical  extirpation  of  the  disease.  Such  tentative 
measures  as  curetting  and  cauterization  are  not  to  be  employed  where 
operative  procedures  of  a  radical  nature  are  at  all  permissible.  In  the 
case  of  an  extremity,  amputation  is  to  be  preferred  to  ablation  of  the 
ulcer  and  its  surroundings.  In  the  case  of  the  cervix  uteri,  total  hys- 
terectomy is  to  be  chosen  rather  than  an  amputation  of  the  cervix. 
Almost  as  important  as  complete  removal  is  the  necessity  for  shorten- 
ing the  time  of  healing  and  preventing  the  occurrence  of  suppuration, 
as  far  as  possible.  In  the  furtherance  of  this  object  it  is  desirable  to 
cover  in  the  defect  from  which  the  disease  has  been  removed,  as  soon 
as  possible.  To  this  end  accurate  coaptation,  whenever  possible,  and 
skin-transplantation  or  other  plastic  procedures,  when  necessary,  are 
indicated. 

Myxomatous  Disease  arising  from  a  Cicatrix. 

The  occurence  of  a  myxoma  at  the  site  of  an  old  cicatrix  is  possible. 
Such  a  case  has  been  observed  by  Prof.  E.  R.  Lewis,  of  Kansas  City, 
Mo.1  The  disease,  in  this  instance,  attacked  an  old  cicatrix  which 
had  existed  upon  the  back  of  the  hand,  wrist,  and  forearm.  The 
pronator  quadratus  was  involved,  but  there  were  at  least  a  dozen  focal 
points  of  the  myxomatous  disease  in  the  cicatrix  itself,  apart  from  the 
deeper  involvement,  and  undoubtedly,  from  their  location,  having 
their  origin  in  the  former. 

Dr.  L.  McLane  Tiffany,  of  Baltimore. 

To  those  who  practise  in  Southern  countries  keloid  is  a  matter  of 
daily  observation.  It  is  extremely  common,  but  I  know  of  it  only  as 
a  cicatricial  trouble.  I  have  never  been  able  to  recognize  so-called 
non- cicatricial  keloid.  I  wish  to  speak,  therefore,  more  especially  in 
regard  to  the  clinical  appearances  and  the  age  of  the  patients.  I  think 
that  if  Dr.  Warren  will  tell  his  patient  to  have  no  more  operations 
done,  the  patient  fifteen  years  from  now  will  have  very  little  deformity. 
The  difference  between  the  white  and  colored  race  is  marked.  The 
retrogressive  changes  in  the  negro  are  extremely  marked  after  the  age 
of  forty  or  forty-five  years.     This  disease  is  rarely  seen   in  the  aged 

1  The  St.  Louis  Medical  and  Surgical  Journal,  1889,  vol.  lvi.  p.  213. 
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negro.  There  are  some  surgeons  present  who  see  a  certain  number  of 
the  colored  race,  and  it  would  be  interesting  to  hear  if  any  of  them 
have  seen  keloid  in  the  aged  negro.  I  have  seen  it  again  and  again 
in  the  young.  It,  however,  does  not  occur  in  the  very  young  ;  I 
have  rarely  seen  it  before  the  age  of  eighc  or  ten  years.  It  is  an  affec- 
tion to  which  adolescence  is  peculiarly  liable,  and  when  the  changes 
incident  to  advancing  \ears  occur,  then  retrogressive  changes  take 
place  in  the  growth  and  the  clinical  appearances  are  extremely  marked. 

In  the  majority  of  cases  of  keloid  in  the  negro  race  the  tumor  will 
be  more  or  less  large,  dense,  hard,  and  pendulous ;  lighter  in  color 
than  the  surrounding  skin,  and  having  a  cicatrix  for  its  seat.  This 
continues  for  a  certain  number  of  years,  and  the  first  change  that  is 
noted  is  an  alteration  in  the  color,  which  becomes  slightly  darker  and 
the  tumor  ceases  to  grow.  It  then  becomes  softer,  and  comes  to  re- 
semble a  pendulous  soft  fibroma,  or  a  tumor  of  fibroma  molluscum. 
It  has  occurred  to  me  more  than  once  to  think  that  cases  reported  as 
keloid  may  have  be  n  cases  of  fibroma  molluscum.  Finally,  the  tumor 
will  almost  entirely  disappear.  In  several  cases  I  have  seen  the  tumor 
in  the  period  of  retrocession.  One  of  these  cases  is  germane  to  the 
subject  of  Dr.  Warren's  paper.  The  case  is  that  of  a  negro,  nearly 
fifty  years  of  age,  who  had  been  burnt  with  hot  water  in  his  youth. 
He  was  burnt  over  the  greater  part  of  one  side  of  the  head,  both  sides 
of  the  neck,  and  both  sides  of  the  chin.  I  took  a  cast  of  the  case, 
which  shows  the  lines  of  retrocession  running  more  or  less  vertically, 
and  that  certain  parts  of  the  growth  are  pendulous.  I  did  not  do 
anything,  but  sent  him  home.     He  became  decidedly  better. 

A  second  case  was  that  of  a  negress,  over  forty  years  of  age,  who 
presented  the  characteristic  tumors.  During  the  past  eight  or  ten 
years  these  had  become  smaller,  extremely  soft,  and  very  black.  I 
think  that  Dr.  Warren  will  be  able  to  report  later  that  his  patient  has 
very  little  trouble  from  the  keloid,  although  the  beard  will  not  grow. 
Ktloid  destroys  the  beard  very  irregularly,  and  it  does  not  come  back. 

In  the  white  race  it  may  confidently  be  expected  that  cicatricial 
keloid  will  go  away,  or  not  progress  much,  after  the  age  of  twenty- 
five  years.  I  have  had  such  cases  under  observation  a  number  of 
years.  One  case  is  that  of  a  girl  who,  at  the  age  of  seven  years,  was 
burned  about  the  breast,  upper  arm,  shoulder,  and  in  the  bend  of  the 
elbow  and  on  one  side  of  the  face,  by  her  clothing  catching  fire.  I 
saw  her  eighteen  months  after  the  accident.  The  surface  was  dry  and 
of  a  scarlet  color,  and  not  quite  healed  in  one  or  two  places.     The 


78  DISCUSSION. 

cicatrix  was  half  an  inch  thick,  and  resembled  a  plate  of  cartilage.  I 
advised  that  she  be  left  alone.  This  was  twelve  years  ago.  She  now 
has  a  perfectly  white,  smooth,  movable  scar  over  the  face.  The  arm 
has  all  the  movements.  There  is  a  little  drawing  down  of  the  mouth, 
which  I  take  it  is  due  to  destruction  of  the  mucous  tissue.  She  has  no 
keloid. 

I  am  inclined  to  think  that  operative  procedures  in  the  white  or 
colored  race  in  the  young  are  unwise.  As  time  goes  on  the  keloid  will 
disappear.     In  the  white  race,  I  believe  that  the  trouble  will  go  away. 

Dr.  Maurice  H.  Richardson,  of  Boston. 

In  the  case  of  the  negro  operation  was  required  because  the  mouth 
was  closed  to  the  size  of  a  pipe-stem,  and  he  had  to  suck  food  through 
a  tube.  The  keloid  recurred,  and  it  probably  will  be  necessary  to 
again  open  the  mouth.  The  beard  grows  under  the  keloid  and  causes 
extensive  suppuration. 

I  should  like  to  say  a  word  in  regard  to  scar  tissue  in  abdominal 
surgery,  and  to  emphasize  the  importance  of  bringing  the  wound 
together,  so  as  to  secure  union  by  first  intention.  In  open  wounds 
that  heal  by  granulation,  as  in  appendix  operations,  there  is  a  constant 
tendency  to  hernia.  In  large,  open,  abdominal  wounds,  where  there 
is  suppuration,  it  is  impossible  to  close  the  abdominal  wound  entirely, 
and  we  shall  find  in  such  cases  a  large  percentage  of  hernia. 

Dr.  J.  Ewing  Mears,  of  Philadelphia. 

We  would  be  glad  if  Dr.  Warren  or  Dr.  Tiffany  could  give  any  ex- 
planation why  keloid  is  so  likely  to  occur  in  the  colored  race.  My 
observation  with  the  disease  has  been  entirely  in  that  race. 

Dr.  Warren.  In  the  preparation  of  this  paper  I  had  impressed 
upon  me  the  nature  of  the  quality  of  cicatricial  tissue — that  is,  that  it 
is  not  contractile.  It  does  not  possess  the  contractile  element  which 
I  was  brought  up  to  believe  that  it  did.  It  is  the  absorption  that  pro- 
duces the  change  ;  it  does  not  lie  in  the  scar  tissue  itself.  Scar  tissue 
yields  before  pressure,  and  hernia  results.  Therefore  the  importance 
of  accurate  coaptation  of  the  wound,  not  only  to  make  the  scar  small, 
but  to  have  no  scar  at  all,  and  to  have  regeneration  instead  of  repair. 
That  is  what  we  should  aim  at  to  avoid  the  deformity  that  I  have  men- 
tioned. We  must  not  think  that  when  the  cicatrix  shrinks  the  edges 
of  the  skin  are  going  to  be  approximated. 
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Allusion  was  made  to  the  formation  of  these  scars  after  removal  of 
tumors  of  the  breast.  I  have  also  referred  to  that.  I  have  been 
strikingly  impressed  with  the  nature  of  the  scar  after  amputation  of  the 
breast.  For  several  months  after  operation  there  is  marked  hyper- 
trophy, which  subsequently  disappears.  I  have  seen  the  same  in 
operations  on  the  neck.  In  operations  done  on  these  regions,  par- 
ticularly for  cosmetic  purposes,  it  is  important  to  avoid  scar-formation. 
Sometimes  it  is  impossible  to  avoid  this,  and,  therefore,  small  moles 
should  not  be  removed.  In  time  the  hypertrophy  will  melt  away  and 
leave  a  flexible  skin,  but  of  a  different  color. 

What  Dr.  Tiffany  said  about  the  disappearance  of  scars  in  negroes 
is  new  to  me.  I  did  recognize  that  in  white  people  a  scar  may  wear 
out,  but  some  scars  will  tend  to  grow. 

In  regard  to  malignant  changes  in  the  cicatrix,  Dr.  Fowler,  I  think, 
implied  that  they  were  more  malignant  than  I  did.  I  have  been 
struck  with  the  observations  of  pathologists  in  this  respect.  The  type 
of  cancer  has  been  spoken  of  as  the  epidermoid,  more  commonly 
recognized  in  the  face  as  rodent  ulcer,  and  glandular  involvement  is 
slighter.  On  the  extremities  there  is  a  highway  opened  up  to  the 
lymphatics  of  the  body,  and  there  may  be  transmission  at  any  moment, 
owing  to  a  sudden  change  in  the  character  of  the  growth.  Therefore 
radical  operation  should  be  performed. 
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The  following  communication  is  based  largely  upon  personal 
experience,  and  is  intended  briefly  to  discuss,  from  the  stand- 
point of  the  anatomist  and  surgeon,  those  affections  which  con- 
cern the  gall-bladder  and  extra-hepatic  biliary  passages. 

While  this  field  is  one  of  the  most  brilliant  and  promising, 
anatomical  and  pathological  considerations  give  it  distinct  limi- 
tations. It  is  seldom  possible  to  cure,  or  even  to  relieve,  malig- 
nant diseases  involving  the  gall-bladder  or  the  gall-ducts.  With 
a  few  brilliant  exceptions,  operations  are  of  questionable  value 
in  most  cases  of  chronic  obstruction  to  the  bile-flow  from  causes 
other  than  stone.  Unless  the  obstruction  is  situated  below  the 
point  where  the  cystic  empties  into  the  common  duct,  so  that 
the  flow  may  be  deviated  by  way  of  the  gall-bladder  into  the 
duodenum,  surgery  offers  little  or  no  relief  to  a  permanent 
choLxmia.  On  the  other  hand,  the  varied  manifestations  of 
biliary  calculi — the  discomforts  and  disabilities  of  a  mild  chole- 
lithiasis, the  prolonged  sufferings  caused  by  large  and  impacted 
stones,  the  recurring  agonies  of  biliary  colics,  and  the  frequent 
perforations  from  pressure-ulcerations — all  these  conditions  may 
be  safely  and  permanently  cured  by  the  devices  of  modern 
aseptic  surgery. 

From  the  brief  pressure  upon  the  biliary  passages  caused  by 
the  obstruction  of  an  acute  catarrh,  material  changes  in  the 
gall-bladder  and  its  ducts  seldom,  if  ever,  occur.  In  chronic 
obstructions,  whether  caused  by  the  impaction  of  calculi  or  by 
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cicatricial  stenosis,  marked  changes  take  place  which  have  a 
very  important  bearing  upon  the  question  of  surgical  methods. 
In  most  instances  there  is  an  extensive  dilatation  of  the  gall- 
bladder and  ducts  by  which  surgical  manipulations  are  materially 
aided,  whether  the  gall-bladder  be  opened,  extirpated,  or  made 
to  communicate  with  the  duodenum  or  colon.  In  other  cases 
the  gall-bladder  is  contracted,  thickened,  and  friable — a  condi- 
tion generally,  though  not  always,  caused  by  accumulations  of 
stones,  and  one  which  makes  operations  upon  this  organ  at 
times  extremely  difficult.  The  common  and  hepatic  ducts  in  a 
state  of  chronic  dilatation  are  much  more  easily  recognized  and 
operated  upon  than  when  in  their  normal  condition. 

Catarrhal  processes  in  the  cystic  duct  may  obliterate  that 
passage  and  result  in  a  chronic  enlargement  of  the  gall-bladder 
from  the  accumulated  discharges  of  its  mucous  membrane. 
Dilatation  from  this  cause  alone,  without  a  history  of  previous 
gall-stone  attacks,  and  uncomplicated  by  an  impacted  stone  or 
by  a  new  growth,  is  very  unusual  and  has  never  come  under  my 
observation. 

From  the  pressure  of  tumors  on  the  common  duct  or  upon 
the  cystic  and  hepatic  ducts,  we  may  have  remote  changes  similar 
to  those  caused  by  simple  stenosis.  Such  effects  may  be  recog- 
nized during  life,  though  it  may  be  difficult  or  impossible  to 
make  out  their  exact  cause. 

Cancer  in  the  gall-bladder  and  in  the  biliary  passages  is 
generally  secondary  to  that  disease  elsewhere.  At  times,  how- 
ever, this  disease  is  confined  to  the  gall-bladder  itself,  and  admits 
of  total  extirpation  with  some  chance  of  permanent  cure.  Pal- 
liative operations  are  not  justifiable  unless  the  new  growth  is 
complicated  with  troublesome  stones.  At  times  the  cancerous 
wall  of  the  gall-bladder  is  contracted  upon  a  collection  of 
calculi,  a  condition  I  have  found  once.  In  such  cases  it  is  hard 
to  tell  whether  the  pain  is  caused  by  the  gall  stones  or  by  the 
new  growth,  and,  therefore,  the  value  of  surgical  interference  is 
doubtful. 

Very  rarely  we  may  find  benign  tumors  pressing  upon  the 
biliary  passages  or  growing  from  their  mucous  surface  in  such 
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a  way  as  to  cause  symptoms.  These  uncommon  conditions 
should  be  borne  in  mind,  though  it  is,  of  course,  impossible  to 
demonstrate  or  even  to  suspect  them  before  exploration.  Many 
of  them  from  their  nature  and  their  situation  admit  of  complete 
relief  by  operation. 

Gall-stones,  when  confined  to  the  gall-bladder,  as  a  rule,  cause 
no  pathological  changes,  and  hence  no  symptoms.  They 
usually  remain  harmless  in  the  gall-bladder  unless  small  enough 
to  get  caught  in  the  cystic  duct. 

Changes  in  the  gall-bladder  brought  about  by  the  local  action 
of  stones  may  be  limited  to  a  simple  distention  of  that  organ 
from  an  impaction  of  the  cystic  duct.  More  frequently  the 
prolonged  efforts  of  the  gall-bladder  to  rid  itself  of  these 
bodies  result  in  a  hypertrophy  of  its  walls,  which  I  have  often 
found  firmly  contracted  upon  a  mass  of  stones.  The  peritoneal 
covering,  irritated  in  the  course  of  this  process,  becomes  in- 
flamed and  adherent  to  the  surrounding  structures.  Frequently, 
therefore,  we  find  a  thickened  and  contracted  gall-bladder  buried 
in  firm  adhesions  that  extend  to  the  colon,  the  duodenum,  and 
even  to  the  pylorus.  These  attachments  may  be  so  firm  and 
extensive  that  the  gall-bladder  is  found  and  exposed  with  the 
greatest  difficulty.  The  process  of  contraction  may  go  on  until, 
having  expelled  all  the  stones  or  all  but  one  or  two,  the  gall- 
bladder projects  from  the  under  surface  of  the  great  lobe  as  a 
small,  hard  knob.  The  mucous  surface  of  the  gall-bladder  at 
this  time  is  not  free  from  chronic  catarrhal  processes  that  may 
end  in  ulceration,  or  even  perforation.  In  two  such  cases  stones 
and  bile  escaped  from  the  gall-bladder  while  I  was  separating 
its  adhesions. 

When  thickened  and  contracted  the  walls  of  the  gall-bladder, 
in  a  living  subject,  are  friable.  Digital  dilatation  is  almost  in- 
variably accompanied  by  longitudinal  tearing.  I  have  known 
this  to  occur  in  spite  of  every  precaution,  Until  the  whole  side 
of  the  gall-bladder  has  been  torn  far  into  the  dilated  cystic  duct. 
In  the  condition  of  contraction  and  thickening  there  is  also 
dilatation  of  the  arteries  supplying  the  gall-bladder;  hence  we 
find  considerable  hemorrhage  after   cutting  through   its  walls. 
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In  one  case  the  hemorrhage  from  this  source,  moderate  at  the 
operation,  recurred  with  fatal  violence  on  the  ninth  day.  This 
is  the  only  case  in  my  experience  in  which  secondary  hemor- 
rhage was  observed,  even  where  the  jaundice  has  been  pro- 
nounced. 

Obliteration  of  the  cystic  duct  from  chronic  catarrh  or  from 
other  causes  may  result  in  a  distention  by  which  the  gall-bladder 
may  at  times  attain  enormous  proportions,  so  that  the  tumor 
may  fill  the  whole  right  half  of  the  abdomen  .and  extend  even 
into  the  pelvis.  This  condition  is  usually  the  result  of  a  com- 
plete occlusion  of  the  cystic  duct  by  cicatricial  obliteration  or 
stone  impaction.  The  contents  of  the  tumor  may  be  purulent 
(empyaema  of  the  gall-bladder)  or  colorless,  from  absorption  of 
the  biliary  pigments.  A  cyst  with  this  origin,  therefore,  must 
not  be  confounded  with  similar  tumors  of  the  kidney,  pancreas, 
mesentery,  or  even  the  ovary.  The  distended  bladder  may 
become  inflated  and  adherent  to  the  surrounding  parts,  which, 
sharing  in  the  inflammatory  process,  permits  spontaneous  evac- 
uation into  the  intestine  or  even  through  the  skin. 

But  it  does  not  follow  that  these  conditions  of  the  gall-bladder 
to  which  I  have  alluded  cause  any  unpleasant  or  dangerous 
symptoms.  A  gall-bladder  may  be  very  much  enlarged,  its 
functions  may  be  entirely  destroyed,  and  it  may  contain  a  large 
number  of  stones,  without  causing  any  symptoms  whatever. 
While  it  is  justifiable  to  relieve  this  condition  of  simple  dilata- 
tion to  avoid  possible  future  complications,  interference  is  not 
essential  in  the  absence  of  pain  and  of  local  and  constitutional 
disturbances.  But,  on  the  other  hand,  if  stones  get  caught  in 
the  cystic  duct  the  patient  must  undergo  at  least  the  great 
suffering  of  a  biliary  colic,  with  possible  impaction  ;  and  it  is, 
therefore,  a  fair  question  for  discussion  whether  to  remove  from 
the  gall-bladder  all  calculi  as  soon  as  they  make  their  presence 
known  or  to  leave  them  to  a  process  of  nature  by  which  they 
may  become  fixed  in  places  hard  to  expose  and  in  positions 
where  they  may  excite  the  most  serious  local  troubles. 

Impactions  in  the  common  duct  may  result  in  a  universal 
jaundice,  which  may  become  pronounced  and  fatal.     The  gall- 


SURGERY    OF    THE    GALL-BLADDER.  85 

bladder  and  biliary  passages  become  distended.  Chronic  in- 
flammation of  the  duct  itself  and  of  the  surrounding  parts  is 
generally  present.  Perforations  frequently  occur,  with  escape 
of  bile  into  the  peritoneal  cavity,  and  death  ;  or  a  spontaneous 
cure  follows  rupture  into  the  intestine,  the  stone  still  re- 
maining fixed  in  the  canal.  At  other  times  the  stone  makes 
its  way  by  ulceration  into  the  intestine,  and  permanent  recovery 
results  (intestinal  obstruction — Homans,  Mixter,  and  Wyman). 
The  impacted  calculus,  often  very  large,  is  usually  rough,  and 
in  its  outer  layers  brittle,  quite  unlike  the  unimpacted  stone, 
wherever  found,  with  its  rounded  angles  and  polished  facets. 

The  occasional  presence  of  a  stone  in  the  hepatic  duct  I  have 
observed  clinically.  It  has  always  been  associated  with  stones 
both  in  the  cystic  and  common  ducts,  and  probably  has  had  the 
same  origin. 

The  effect  of  an  impaction  in  the  common  duct  is  a  great 
dilatation  of  the  hepatic  duct.  This  must  be  borne  in  mind  in 
removing  stones  from  the  gall-bladder  and  cystic  duct  by  digital 
dilatation  and  instrumental  exploration.  In  two  such  cases 
(one  of  Cabot's  and  one  of  my  own)  the  stone  was  pushed 
ahead  far  into  the  great  fissure  of  the  liver,  where  it  lay  hope- 
lessly lost. 

It  is  interesting  to  conjecture  how  cicatricial  stenoses  of  the 
common  or  cystic  ducts  originate.  In  certain  instances  no 
stone  or  other  cause  is  found,  and  yet  a  very  serious  obstruction 
to  bile-flow  exists.  In  one  such  case  (Elliot's)  the  constriction 
consisted  of  a  cartilaginous  ring  at  the  duodenal  orifice  sufficient 
to  cause  a  persistent  and  fatal  jaundice.  In  this  instance  the 
cause  of  the  constriction  probably  lay  in  an  old  duodenal 
ulceration.  Strictures  in  the  common  duct  as  well  as  in  the 
cystic  generally  take  their  origin  in  an  old  gall-stone  impaction, 
though  they  may  be  due  to  diphtheritic  or  catarrhal  ulceration- 

From  the  pathological  standpoint,  therefore,  we  may  say  that 
the  dangers  and  discomforts  which  result,  even  remotely,  from 
the  presence  and  passage  of  gall-stones  would  be  safely  obviated 
by  their  early  removal  while  still  in  the  gall-bladder;  for  we 
should  avoid  not  only  the  terrible  pain  of  an  occasional  colic, 
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and  the  possible  local  changes  in  the  gall-bladder,  but  also  the 
remote  dangers  of  stricture  and  perforation. 

In  addition  to  the  common  local  changes  alluded  to  above  we 
must  be  prepared  to  find  occasionally  one  of  those  conditions 
which  are  so  rare  that  we  eliminate  them  from  practical  consid- 
eration. 

Operations  on  the  gall-bladder  and  the  biliary  passages  should 
not  be  undertaken  until  every  means  at  our  command  to  make 
a  diagnosis  has  been  exhausted.  While  it  is  impossible  in  many 
cases  positively  to  exclude  malignant  disease,  we  should  make 
every  effort  to  avoid  unnecessary  explorations,  for  the  simplest 
procedures  in  cases  of  advanced  organic  disease,  whether  malig- 
nant or  not,  are,  in  my  experience,  hazardous  to  life. 

In  some  cases  the  presence  of  malignant  disease  or  of  fatal 
organic  disease,  not  malignant,  can  be  shown  clearly  enough  to 
justify  a  let-alone  policy;  but  at  times  it  is  impossible  to  under- 
stand so  clearly  the  existing  conditions  that  it  is  justifiable  to 
abandon  attempts  at  relief. 

The  diagnosis  of  gall-stones  in  the  gall-bladder  is  generally 
easy.  Attacks  of  biliary  colic,  with  or  without  a  brief  jaundice, 
followed  by  periods  of  complete  remission,  point  with  precision 
to  the  presence  of  calculi  in  the  stools.  Persistent  pain,  with 
occasional  exacerbations,  accompanied  by  jaundice,  indicate 
with  sufficient  clearness  a  stone  passing  slowly  from  the  cystic 
duct  to  the  duodeum.  The  discovery  of  a  gall-stone  in  the 
feces  establishes  positively  the  diagnosis.  Persistent  jaundice, 
with  more  or  less  persistent  pain,  following  a  history  of  brief 
attacks  of  less  severity,  indicates  with  considerable  precision  a 
stone  in  the  common  duct.  The  frequent  association  of  malig- 
nant disease  with  gall-stones,  however,  should  be  borne  in  mind, 
and  we  must  therefore  be  prepared  at  times  to  find  calculi  asso- 
ciated with  cancer  in  the  immediate  vicinity  of  the  gall-bladder. 
The  youth  of  the  patient  helps  us  in  excluding  malignant  disease 
in  cases  of  this  kind. 

Between  a  stone  impacted  in  the  common  duct  and  malignant 
disease,  with  prolonged  and  marked  cholaemia,  the  diagnosis  is 
often  impossible.     Even  in  the  absence  of  an  irregular  or  other 
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tumor  in  this  region,  it  is  impossible  to  say  that  the  case  is  one 
of  gall-stones  alone.  Exploration  frequently  shows  that  the 
jaundice  is  due  to  the  pressure  of  a  malignant  growth  upon  the 
common  duct,  especially  if  the  disease  is  situated  in  the  head  of 
the  pancreas.  Malignant  disease  situated  here  most  closely 
simulates  an  impacted  stone ;  for  we  have  not  only  the  same 
persistent  pain,  but  a  jaundice  dependent  very  often  upon  a 
growth  so  small  that  it  could  not  have  produced  any  serious 
effect  upon  the  general  health.  There  is  absence,  therefore,  of 
that  cancerous  cachexia  so  significant  in  extensive  cancerous 
infiltration  whether  of  the  liver  alone  or  of  all  the  parts  about 
this  region.  Obstructions  of  non-malignant  origin,  not  associ- 
ated with  concretions,  cannot  be  diagnosticated  with  certainty, 
though  the  absence  of  pain  favors  some  simple  obstructive  con- 
dition. 

When  the  objective  symptoms  are  jaundice  and  emaciation 
we  may  have  a  complete  obstruction  of  benign  origin,  a  hope- 
less intra-hepatic  disease  or  the  pressure  of  an  extra-hepatic 
malignant  tumor.  In  determining  the  cause  under  such  condi- 
tions, the  completeness  of  the  obstruction  should  be  taken  into 
account.  In  intra-hepatic  diseases  causing  jaundice  there  is 
always  a  certain  amount  of  biliary  secretion,  though  it  may  be 
very  slight.  Examination  of  the  feces  will  show  the  presence 
of  minute  quantities  of  bile.  On  the  other  hand,  a  mechanical 
obstruction  to  cause  profound  jaundice  must  be  complete,  and 
must  be  extra-hepatic  ;  the  bile  flow  is  totally  shut  off,  and  care- 
ful chemical  tests  of  the  feces  fail  to  show  biliary  pigments. 
Moreover,  in  mechanical  obstructions  there  may  be  a  temporary 
letting  up  of  the  stricture,  with  the  sudden  appearance  of  bile 
in  considerable  quantities  in  the  duodenum.  In  progressive 
intra-hepatic  disease  the  diminution  of  bile  is  also  progressive, 
but  it  is  never  completely  absent.  In  practice,  however,  one  is 
seldom  unable  to  exclude  organic  disease  of  the  liver. 

It  is  not  always  easy  to  exclude  tumors  of  the  kidney  and 
the  pancreas,  or  even  of  the  stomach,  where  a  dilated  gall- 
bladder, unaccompanied  by  jaundice,  is  suspected.  Here  the 
most  important  diagnostic  points  are  the  shape  and  location  of 
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the  tumor  and  the  directions  in  which  it  can  be  moved  ;  con- 
firmatory or  convincing  evidence  may  be  gained  from  examina- 
tions of  the  urine  and  the  gastric  juice — or,  in  the  case  of  cysts, 
from  an  examination  of  the  aspirated  fluid.  The  gall-bladder 
may  be  so  tense  as  to  seem  solid,  and  in  this  respect  not  to  be 
distinguished  except  by  aspiration  from  a  pancreatic,  renal,  or 
hydatic  cyst,  or  an  ovarian  tumor  with  long  pedicle.  At  times 
a  tumor  of  the  omentum  or  of  the  transverse  colon  suggests  a 
possible  gall-bladder  origin.  With  solid  tumors,  however,  the 
same  importance  for  differential  diagnosis  does  not  exist,  be- 
cause, being  generally  malignant,  hard,  and  irregular,  their 
nature  admits  of  little  doubt,  and  the  uselessness  of  exploration 
is  generally  clear.  Yet  we  may  have  solid  tumors  of  the  kidney, 
or  localized  benign  growths  in  the  liver,  undistinguishable,  ex- 
cept by  exploration,  from  tumor  of  the  gall-bladder. 

In  gall-stone  cases,  except  in  rare  instances,  the  gall-bladder 
cannot  be  felt,  and,  moreover,  local  physical  signs  are  often 
entirely  wanting;  hence  it  is  necessary  sometimes  to  consider 
the  possibility  of  a  cirrhosis  of  the  liver  associated  with 
jaundice. 

The  diagnostic  features  of  this  disease  are  usually  sufficient 
to  make  its  presence  or  its  absence  certain.  I  have  never  found 
this  condition  in  any  of  my  cases.  As  already  stated,  we  must 
be  prepared  to  find  at  times  one  of  those  unusual  conditions 
which,,  from  their  rarity,  we  exclude  in  the  process  of  elimina- 
tive  diagnosis — such,  for  instance,  as  localized  abscesses  associ- 
ated with  jaundice,  hydatids,  foreign  bodies  which  have  migrated 
from  the  alimentary  tract,  and  so  forth. 

In  the  majority  of  cases,  however,  the  conditions  demanding 
investigation  are  sufficiently  clear  to  direct  with  certainty  the 
surgeon's  course,  one  class  comprising  the  hopeless  and  inoper- 
able, another  comprising  almost  invariable  success,  immediate 
and  remote,  and  a  third,  between  the  two,  justifying  exploration, 
but  offering  only  moderate  hope  of  relief. 

The  indications  for  exploration  should  be  clear.  Prolonged 
pain  in  the  region  of  the  gall-bladder,  without  jaundice,  is  a 
sufficient  cause  for  investigation   in  the  absence   of  a  certain 
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diagnosis  of  hopeless  organic  disease.  Cholamiia,  without 
pain,  in  the  absence  of  positive  evidence  of  organic  disease, 
demands  interference.  Pain  that  is  intermittent  and  infrequent, 
explained  by  the  discovery  of  gall-stones  in  the  feces,  justifies 
but  does  not  demand  an  operation  on  the  gall-bladder,  unless  it 
is  evident  that  there  is  a  large  number  of  stones,  and  unless 
there  is  serious  disability.  In  other  words,  Nature  may  be 
trusted  to  take  care  of  small  stones  if  we  can  afford  to  pay  the 
price  she  exacts — occasional  and  transitory  attacks  of  violent 
pain.  But  even  if  the  stones  are  small,  and  if  the  attacks  of 
biliary  colic  are  short  and  severe,  there  is  a  limit  to  the  endur- 
ance of  the  patient,  which  he  himself  must  fix.  The  danger 
from  the  occasional  passage  of  a  small  stone  through  the  cystic 
and  common  ducts  is  slight;  moreover,  we  have,  in  most 
instances,  the  case  under  constant  control,  because  we  can 
apply  the  surgical  remedy  the  instant  impactions  become  seri- 
ous— when  persistent  jaundice  and  continuous  pain  menace  the 
patient's  health,  or  even  his  life.  On  the  other  hand,  as  I 
already  stated,  there  is  a  serious  objection  to  the  policy  of  non- 
interference under  these  circumstances — an  objection  which  be- 
comes conspicuous  when  we  contrast  the  case  of  exploratory 
gall-bladder  incisions  with  the  difficulties  of  opening  and  closing 
the  common  duct.  Moreover,  it  is  not  possible  to  judge  of  the 
average  size  of  the  gall-stones  remaining  in  the  gall-bladder  by 
the  specimens  found  in  the  fecal  discharges.  I  have  found  in 
many  instances,  in  the  same  gall-bladder,  calculi  no  larger  than 
a  pin's  head,  and  others  as  large  as  an  English  walnut.  Further- 
more, chronic  obstructions,  especially  of  calculous  origin,  may 
aid  in  the  development  of  cancer. 

A  nodular  mass  in  the  liver,  with  cachexia,  is  a  sufficient 
contra-indication  to  this  operation.  A  marked  diminution  in 
size  of  the  liver,  associated  with  the  ascites,  is  also  sufficient; 
yet,  in  spite  of  the  history  and  the  local  signs,  it  is  often  impos- 
sible to  say  that  the  condition  is  hopeless.  The  differential 
diagnosis  cannot  be  made  with  sufficient  accuracy.  In  my  own 
experience,  malignant  disease  has  been  found,  instead  of  gall- 
stones,  quite  frequently,  and   the   presence  of  gall-stones    has 
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explained  symptoms  thought  to  be  of  malignant  origin  by  our 
very  best  diagnosticians.  The  exploration  should  be  under- 
taken, therefore,  in  cases  of  doubt  where  the  bodily  health  is 
seriously  compromised  either  by  jaundice  or  by  pain,  or  by  both. 
It  should  not  be  undertaken  in  the  cases  where  the  disability 
and  pain  are  slight  and  transitory,  unless  the  attacks  become 
very  numerous;  nor  in  the  presence  of  malignant  disease;  nor 
in  pathological  lesions  that  are  evidently  hopeless.  If  it  can  be 
demonstrated  that  the  gall-bladder  is  full  of  stones,  and  if  they 
cause  repeated  colics  or  other  persistent  local  symptoms,  they 
should  be  removed ;  first,  because  the  operation  is  very  simple 
and  its  danger  slight ;  and,  secondly,  because  the  stones  may 
get  forced  into  the  cystic  and  common  ducts,  there  to  cause 
much  greater  pain  and  danger  than  in  the  gall-bladder. 

The  region  of  the  gall-bladder  till  very  recently  has  been 
described  only  by  the  pathologist  and  the  anatomist.  The  time 
has  come  when  an  intimate  practical  knowledge  of  the  relations 
of  the  gall-bladder,  common,  hepatic,  and  cystic  ducts,  with  the 
portal  vein,  vena  cava,  and  hepatic  artery  is  as  essential  as  a 
familiarity  with  the  classical  regions  of  the  neck  or  of  the  groin. 
To  some  of  us  the  new  field  is  even  more  important.  In  the 
past  two  or  three  years  I  have  explored  this  locality  much  more 
frequently  than  I  have  the  neck  or  the  groin  ;  and  yet  the 
standard  works  in  applied  anatomy  have  had  very  little  to  say 
about  this  most  interesting  region. 

Just  to  the  right  of  the  rectus  muscle,  opposite  the  tip  of  the 
cartilage  of  the  tenth  rib,  the  abdominal  wall  consists  chiefly  of 
skin  and  fasciae.  In  most  subjects  the  transversalis  fibres  pass 
behind  the  linea  semilunaris  at  this  point.  Explorations  may 
be  made  here  with  great  ease,  an  opening  into  the  peritoneum 
large  enough  to  admit  the  finger,  requiring  an  incision  through 
the  skin  of  not  more  than  an  inch  and  a  half.  Digital  exam- 
inations may  be  made  of  the  gall-bladder  and  vicinity  with 
great  facility;  and  if  subsequent  procedures  seem  best,  the 
incision  may  be  extended  upward  along  the  border  of  the 
rectus,  and  outward  and  downward  parallel  to  the  border  of 
the  ribs. 
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The  following  brief  description  of  this  region  is  based  upon 
twenty  or  more  dissections  made  at  the  Harvard  Medical  School 
in  April  of  this  year: 

The  right  upper  quadrant  of  the  abdomen,  containing  the 
liver,  gall-bladder,  and  portions  of  the  kidney,  stomach,  and 
duodenum  is  separated  from  the  peritoneal  cavity  below  by  the 
transverse  and  ascending  colon,  with  their  mesentery.  The 
colon  is  usually  in  contact  with  the  abdominal  wall  from  the 
ileo-caecal  valve  to  the  splenic  flexure.  Extravasations  will  be 
immediately  opposed  by  this  intestinal  and  mesenteric  barrier, 
which  may,  however,  be  avoided  by  travelling  downward  along 
the  right  border  of  the  ascending  colon.  In  extensive  extra- 
vasations the  fluid  will  easily  overcome  any  such  obstacle,  but  in 
the  slow  escape  of  bile  the  opposing  surface  will  be  sufficient  to 
prevent,  by  rapid  adhesion-formation,  any  considerable  infection. 

Above  and  toward  the  median  line  the  stomach  and  duode- 
num act  as  more  or  less  efficient  barriers.  Posteriorly  the  fluid 
may  enter  the  lesser  cavity  of  the  omentum  through  the  fora- 
men of  Winslow. 

The  gall-bladder  is  situated  under  the  great  lobe  of  the  liver, 
to  which  it  is  usually  attached  by  areolar  tissue,  though  it  may 
be  separated  by  a  considerable  interval,  and  have  a  distinct 
mesentery. 

Variations  in  the  shape  and  size  of  the  gall-bladder  have  been 
observed,  and  occasionally  it  is  wanting.  There  have  been  few, 
if  any,  observed  variations  in  the  position.  Keen  has  reported 
one  case  in  which  he  found  the  gall-bladder  behind  the  pancreas. 
In  the  case  of  ordinary  distention  the  gall-bladder  is  in  contact 
with  the  abdominal  wall  at  a  point  opposite  the  tip  of  the  carti- 
lage of  the  tenth  rib.  Unless  unusually  distended  or  tense  it 
cannot  be  felt  in  this  position. 

The  relations  of  the  gall-bladder  in  the  right  upper  quadrant 
are  usually  shown  on  the  post-mortem  table  by  the  staining  of 
bile.  This  gives  in  the  very  best  way  its  relations  with  sur- 
rounding organs.  In  a  state  of  distention  the  gall-bladder  is  in 
contact  with  the  abdominal  wall,  with  the  liver,  the  hepatic  flex- 
ure of  the  colon,  or  a  portion  of  the  transverse  colon,  with  the 
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duodenum,  and  often  with  the  pylorus.  It  is  therefore  possible 
to  make  a  communication  between  the  gall-bladder  and  the 
colon  or  the  duodenum.  The  facility  with  which  this  commu- 
nication may  be  made,  however,  must  depend  somewhat  upon 
the  size  and  mobility  of  the  gall-bladder  itself,  as  well  as  upon 
similar  conditions  in  the  duodenum  and  colon. 

The  gall-bladder  is  entirely  covered  by  peritoneum  except  at 
its  posterior  surface.  In  some  cases  a  fold  extends  from  its 
lower  portion,  across  the  foramen  of  Winslow,  to  become  ex- 
panded upon  the  duodenum.  In  about  half  the  dissections  I 
have  found  this  fold  constant ;  in  other  cases  there  is  a  reflec- 
tion from  the  under  surface  of  the  great  lobe  of  the  liver  itself 
to  the  duodenum  ;  in  others  this  fold  is  absent.  In  such  cases 
the  perineum  extends  to  the  kidney,  covering  the  anterior  sur- 
face of  that  organ ;  thence  it  is  reflected  over  the  inferior  cava 
to  the  vertical  portion  of  the  duodenum.  These  folds  are  of 
great  importance  in  operations  upon  the  common  duct  and  upon 
the  duodenum.  A  vertical  incision,  carefully  made  so  as  to 
avoid  the  subjacent  vessels,  followed  by  digital  separation,  per- 
mits the  exposure  of  the  head  of  the  pancreas  and  the  under 
surface  of  the  duodenum,  with  the  whole  length  of  the  common 
duct  and  its  outlet  through  the  duodenal  mucous  membrane. 
These  folds  are  exposed,  with  the  foramen  of  Winslow,  duode- 
num, and  kidney,  by  drawing  the  stomach,  transverse  colon, 
and  duodenum  down  and  toward  the  left.  If  the  body  is  placed 
in  the  erect  position  the  intestines  fall  and  leave  the  space  free. 
For  this  purpose  the  Trendelenburg  table,  reversed,  is  of  great 
assistance.  The  peritoneal  folds  thus  briefly  described  are  of 
great  importance  in  operations  upon  the  cystic,  hepatic,  and 
common  ducts,  and  upon  the  head  of  the  pancreas  and  the 
posterior  wall  of  the  duodenum. 

The  gall-bladder  itself,  attached  by  areolar  tissue  to  the  under 
surface  of  the  liver,  has  walls  that  are  more  or  less  variable  in 
thickness  within  the  limits  of  health.  In  cases  of  prolonged 
contraction  the  gall-bladder  is  thickened  by  a  hypertrophy  of 
its  muscular. coat ;  in  cases  of  simple  distention,  unaccompanied 
by  chronic  contractions,  they  may  be  extremely  thin  and  even 
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translucent.  This  I  have  seen  in  simple  distentions  of  the  gall- 
bladder from  obliteration  or  plugging  of  the  cystic  duct.  In  the 
normal  gall-bladder,  however,  the  walls  are  quite  thick,  filled 
with  bloodvessels,  somewhat  friable,  and  easily  manipulated. 
The  blood-supply  is  derived  from  the  cystic  branch  of  the 
hepatic  artery.  The  cystic  artery  itself  is  of  considerable  size — 
at  times  as  large  as  the  radial.  "When  cut,  its  branches,  spread- 
ing over  the  surface  of  the  gall-bladder,  give  rise  to  considerable 
hemorrhage. 

After  separation  from  the  under  surface  of  the  liver  by  a  dis- 
section of  the  areolar  tissue,  the  gall-bladder  remains  attached 
only  by  the  duct  and  artery  and  veins,  nothing  further  being 
necessary  in  cholecystectomy  except  the  application  of  a  single 
ligature  to  the  pedicle.  It  would  be  not  only  unnecessary,  but 
impracticable,  to  turn  in  the  edges  of  the  cystic  duct  to  prevent 
the  escape  of  bile. 

The  cystic  duct  varies  in  length  from  an  inch  to  an  inch  and 
and  a  half.  In  conditions  of  health  it  lies  in  shape  a  double 
curve,  like  the  letter  S.  The  diameter  of  the  cystic  duct  is 
small.  It  is  impossible  to  pass  a  probe  through  it  into  the 
common  duct,  not  only  on  account  of  the  shape  of  the  double 
curve,  but  because  the  mucous  membrane  is  made  up  of 
numerous  transverse  folds,  each  forming  a  sufficient  obstacle  to 
the  passage  of  a  blunt  instrument.  Even  when  the  cystic  duct 
is  put  upon  the  stretch  it  is  impossible  to  pass  any  instrument 
whatever  through  it;  after  dilatation  instruments  of  considera- 
ble size  may  be  passed  without  difficulty.  I  have  passed  the 
forefinger  often  into  the  common  and  hepatic  ducts  through  the 
dilated  cystic.  The  cystic  duct  lies  in  front  of  and  below  the 
structures  making  the  anterior  wall  of  the  foramen  of  Winslow. 
It  is  in  relation  with  the  cystic  branch  of  the  hepatic  artery, 
lying  in  front  and  below.  It  is  loosely  connected  with  the 
other  structures  in  this  immediate  region.  At  its  point  of  en- 
trance with  the  common  duct  it  lies  in  front  of  the  lower  surface 
of  the  portal  vein,  from  which  it  is  separated  by  loose  areolar 
tissue.  Incisions  into  the  cystic  duct,  either  external  or  internal, 
should  be  made  with  great  care  and  should  be  directed  down- 
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ward  and  outward.  Incisions  made  backward  and  upward 
may  wound  either  the  cystic  artery  or  the  portal  vein,  or 
both. 

The  hepatic  duct,  made  up  of  two  large  branches  in  the  great 
fissure  of  the  liver,  proceeds  obliquely  downward  and  inward, 
to  be  joined  about  two  inches  from  the  great  fissure  with  the 
cystic  duct.  It  is  much  larger  than  the  cystic,  though  not  so 
large  as  the  common  duct;  the  average  diameter  of  this  vessel 
is  about  one-fifth  of  an  inch.  In  chronic  obstruction  it  may  be 
dilated  so  as  to  admit  easily  the  forefinger.  The  mucous  surface 
of  the  hepatic  duct  is  smooth  and  presents  no  obstacle  whatever 
to  instrumentation.  It  is  in  close  relation  with  the  portal  vein 
and  with  the  hepatic  artery.  In  all  the  dissections  I  have  found 
the  relations  with  the  portal  vein  the  same,  the  duct  resting 
upon  this  enormous  trunk.  It  is  crossed  by  the  cystic  branch 
of  the  hepatic  artery  in  some  instances;  in  others  the  artery  lies 
behind  the  duct.  Incisions  should  be  made,  therefore,  with  the 
greatest  care  and  only  after  demonstrating  the  situation  of  the 
cystic  artery.  This  may  be  done  by  exposing  the  artery  or  by 
recognizing  its  pulsations.  All  posterior  incisions  in  the  hepatic 
duct,  as  well  as  in  the  cystic  and  common  ducts,  are  extremely 
dangerous,  and  no  cuts  should  be  made  without  seeing  exactly 
what  is  done;  blind  instrumentation  on  all  these  ducts  must  be 
very  dangerous,  owing  to  the  close  relations  of  the  enormous 
main  body  of  the  portal  vein.  The  main  direction  of  the  portal 
vein,  hepatic  and  common  ducts,  and  the  hepatic  artery  is  the 
same — from  the  great  fissure  of  the  liver  downward  and  toward 
the  median  line.  The  common  duct,  receiving  the  hepatic  and 
cystic  ducts  about  two  inches  from  the  great  fissure  of  the  liver, 
proceeds  in  an  almost  straight  line  to  its  communication  with  the 
posterior  surface  of  the  duodenum.  In  the  beginning  of  its 
course  the  common  duct  lies  directly  in  front  of  the  portal  vein. 
There  is  a  slight  deviation,  however,  from  the  parallel,  the  duct 
being  inclined  slightly  less  horizontally.  The  result  is  that  the 
common  duct  is  no  longer  in  front  of  the  portal  vein  when  it 
enters  the  head  of  the  pancreas.  The  duct  is  loosely  connected 
with  the  surrounding  parts  by  areolar  tissue;  it  may  be  sepa- 
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rated  from  the  vein  and  from  the  artery  with  the  blunt  point  of 
the  closed  scissors,  or  even  with  the  fingers.  Care  must  be 
taken,  however,  not  to  use  sufficient  force  to  tear  the  portal 
vein.  Inferiorly,  the  common  duct,  before  it  enters  the  pan- 
creas, crosses  the  inferior  cava  at  an  acute  angle.  The  foramen 
of  Winslow  separates  the  structures  in  front  from  a  portion  of 
the  inferior  cava.  After  passing  the  foramen,  however,  the  re- 
lation is  much  more  intimate.  Above,  the  portal  vein  separates 
the  inferior  cava  from  the  middle  part  of  the  course  of  the  com- 
mon duct.  Between  the  inferior  cava  and  the  common  duct 
there  is  loose  tissue,  which  may  be  separated  with  the  finger  or 
any  blunt  instrument.  The  course  of  the  common  duct  through 
the  head  of  the  pancreas  may  be  demonstrated  on  the  living 
after  separating  the  reflections  of  the  peritoneum,  already  de- 
scribed. The  mucous  membrane  of  the  common  duct  does  not 
prevent  instrumentation.  Its  size  varies.  At  times,  in  normal 
condition,  its  diameter  may  exceed  that  of  a  common  lead-pencil, 
though  it  is  generally  smaller.  The  length  varies  according  to 
the  point  of  insertion  of  the  cystic  duct  and  according  to  the 
individual.  The  orifice  in  the  duodenum  admits  the  passage  of 
a  probe  or  director  without  much  difficulty.  Anatomically  the 
common  duct  may  easily  be  exposed  and  incised,  having  cut 
the  peritoneum  by  pulling  the  duodenum  toward  the  median 
line.  In  this  way  the  under  surface  of  the  duodenum  is  ex- 
posed, as  well  as  the  head  of  the  pancreas,  through  which  the 
incision  may  be  carried  as  far  as  the  posterior  surface  of  the 
duodenum. 

The  relations  of  the  colon  to  the  gall-bladder  make  it  almost 
invariably  possible  to  connect  them.  It  is  more  difficult  at 
times  to  bring  the  duodenum  into  easy  contact  with  the  gall- 
bladder. A  large  and  movable  gall-bladder,  with  a  large  and 
movable  duodenum,  makes  the  operation  comparatively  easy. 
A  thickened  and  contracted  gall-bladder,  with  a  small  duodenum, 
makes  the  operation  extremely  difficult.  At  times  the  pylorus 
is  very  movable,  so  that  it  can  be  brought  in  contact  with  a 
small  and  fixed  gall-bladder.  At  other  times  it  is  very  difficult 
to  bring  and  keep  them  in  contact. 
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Operative    Surgery    of    the    Gall-bladder. — Gall-stones 
limited  to  the  gall-bladder  being  the  most  frequent  occasion  for 
surgical   interference,  cholecystotomy  is  the   most  common  of 
the  surgical  procedures.     In  the  normal  condition  of  the  gall- 
bladder no  operation  could  be  simpler  than  this.     Through  the 
small  exploratory  incision   I   have  recommended  the  presence 
and  position  of  the  stones  may  be  demonstrated.     If  the  stones 
are   limited   to   the  gall-bladder  the  wound  should  not  be  en- 
larged, for  there  is  great  liability  to  hernia  in  an  extensive  scar. 
The  gall-bladder  may  be  sewed  into  the  wound  and  incised  at 
once,  or  the  opening  may  be  deferred  a  day  or  two.     The  so- 
called  ideal  operation,  which   I  have  been  able  to  perform  but 
once,  consists  in  opening  the  gall-bladder  immediately,  remov- 
ing the  stones,  inverting  the  peritoneum,  and  closing  the  wound 
by  the  interrupted  Lembert  stitch.     The  gall-bladder  may  then 
be  dropped  back  into  the  peritoneal  cavity.     A  somewhat  safer 
way  is  to  sew  the  fundus  to  the  edges  of  the  wound  after  closing 
the  cut  in  the  gall-bladder.     This  provides  for  the  only  danger 
by  this  method — giving  way  of  the  stitches  and  extravasation 
into  the  closed  peritoneal  cavity.     This  operation,  with  the  sug- 
gested modification,  I  have  performed  once  with  very  gratifying 
success.     The  convalescence  was  short  and  the  cure  has  been 
permanent.     This  procedure,  when   practicable,  is  better  than 
leaving  the  gall-bladder  open  in  the   wound  with   permanent 
drainage.     In  one  case  of  my  own  a  permanent  biliary  fistula 
has  resulted  from  the  latter  method.     For  several  days  after  the 
operation  the  bile  flow  was  carried  on  almost  entirely  through  the 
cystic  duct  by  siphonage.     There  has  been  for  a  year  and  a  half 
a  persistent  biliary  fistula,  which  is  extremely  annoying,  though 
not  in  any  way  interfering  with  the  patient's  health.     While  in 
this  case  it  is  possible  that  there  may  be  some  interference  with 
the  bile  flow,  its  abundant  presence  in  the  feces  shows  that  there 
is  no  material  obstruction.    Yet  a  second  operation  is  necessary 
to  close  this  annoying  fistula.     In  this  case  the  gall-bladder  was 
sewed  to  the  edges  of  the  fascia  by  so  broad  a  margin  that  it 
will  now  be  possible  to  separate  its  walls,  invert  them,  and  sew 
them  together  without  opening  the  peritoneal  cavity. 
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When  the  gall-bladder  is  contracted  so  that  the  fundus  cannot 
be  brought  in  contact  with  the  abdominal  wound  immediate 
incision  with  drainage  or  total  extirpation  are  the  alternatives. 
This  condition  has  existed  in  most  of  my  operations  for  calculi. 
At  my  first  operation  of  this  kind,  September  9,  1890,  I  placed 
a  glass  tube  in  the  remains  of  the  gall-bladder,  and  tamponed 
about  this  tube  and  below  the  bladder  with  gauze.  Drainage 
was  excellent  by  this  method,  and  convalescence  became  soon 
established.  (Eventually  the  patient  died  of  sepsis  from  re- 
tained gauze  sponge.) 

The  selection  of  method  in  cholecystotomy  depends  upon 
the  importance  given  to  drainage.  It  seems  to  me  that  drain- 
age is  desirable  for  a  few  days  after  operating  upon  the  biliary 
passages.  Not  that  siphonage  is  essential  in  all  cases,  for  it  is 
quite  obvious  that  nothing  is  to  be  gained  if  the  ducts  are  in  a 
normal  state.  But  in  many  cases  one  feels  more  secure  in 
making  provision  for  possible  extravasations. 

Unless  we  extirpate  contracted  gall-bladders  drainage  must 
be  resorted  to  as  a  matter  of  course ;  for  it  is  impossible  suc- 
cessfully to  suture  the  ragged  edges  of  the  cut. 

The  method  of  drainage  in  these  cases,  which  I  have  more 
fully  described  elsewhere,1  is  very  efficient  and  safe.  No  com- 
plicated manipulations  are  necessary.  The  method  first  used 
by  Abbe  in  1889,  of  double  glass  drainage-tube,  with  gauze 
packing  for  leakage,  answers  the  same  purpose  admirably.  Both 
methods  are  efficacious  and  successful  in  the  treatment  of  deep 
wounds  in  the  biliary  passages  when  suture  is  impracticable  or 
inadvisable.  In  my  later  operations  I  have  preferred  rubber 
tubes  to  glass  on  account  of  the  dangers  from  pressure  with 
the  latter. 

Cholecystectomy. — Extirpation  of  the  gall-bladder  in  certain 
cases  is  desirable.  Where  the  walls  are  friable  and  contracted 
we  may  avoid  extensive  extravasations  at  the  time  of  operation 
by  tying  off  and  removing  the  gall-bladder  entirely.  This  pro- 
cedure should  not  be  attempted  unless  the  gall-bladder  can  be 

1  Boston  Medical  and  Surgical  Journal,  April  28,  1892. 
Am  Surg  7 
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easily  separated  from  the  adjacent  structures.  Besides  lessening 
the  dangers  at  the  operation,  this  method  shortens  convalescence. 
Yet,  even  after  extirpation  of  the  gall-bladder,  drainage  and 
gauze  tamponage  are  necessary.  As  soon  as  the  ligature  becomes 
absorbed  from  the  pedicle  we  may  have  a  considerable  flow  of 
bile.  It  is  unsafe,  therefore,  to  leave  the  stump  in  the  abdominal 
cavity  without  some  provision  for  this  expected  flow,  even  after 
cauterization  of  the  duct. 

After  the  removal  of  an  impacted  stone,  whether  through  the 
gall-bladder,  by  dilatation  of  the  cystic  duct,  or  by  incision  of 
the  common  duct,  it  is  advisable  to  establish  siphon  drainage  in 
order  to  allow  the  inflammation  of  the  mucous  membrane  to 
subside.  Clinically  I  have  observed  that  it  takes  some  time  for 
the  bile  to  resume  its  natural  channels,  probably  because  there 
is  an  inflammation-stenosis.  Extirpation  of  the  gall-bladder  has 
never  seemed  to  me  necessary  except  once.  In  that  case  the 
gall-bladder  had  become  so  thinned  and  friable  that  a  stone 
escaped  through  its  walls  during  the  operation.  The  torn  rem- 
nants were  separated  from  the  liver  and  removed  after  ligature 
of  the  pedicle.     A  good  recovery  followed. 

Convalescence  usually  is  not  protracted,  even  in  cases  of  ex- 
cessive biliary  flow.  As  soon  as  the  sinus  becomes  established 
the  parts  close  in  upon  it  on  all  sides,  the  long  tract  from  the 
duct  to  the  wound  becomes  obliterated  early,  and  its  place  is 
taken  by  a  mass  of  cicatricial  tissue,  through  which  it  is  impos- 
sible for  the  bile  ever  to  break.  Drainage,  therefore,  with  or 
without  entire  removal  of  the  gall-bladder  is  followed  by  an 
earlier  and  more  satisfactory  cure  than  in  those  cases  of  chole- 
cystotomy  where  after  siphon-drainage  the  bile  persists  in 
escaping  from  a  permanent  sinus.  After  incision  and  drainage 
a  contracted  gall-bladder  becomes  practically  obliterated,  and 
serves  no  longer  either  as  a  receptacle  for  bile  or  a  quarry  for 
stones.  A  complete  obliteration  of  the  gall-bladder  and  the 
cystic  duct  takes  place. 

In  malignant  disease  total  extirpation  of  the  gall-bladder  is 
the  only  operation  possible  for  permanent  cure.  Where  the 
disease  complicates  the  liver,  or  any  adjoining  structure,  chole- 
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cystectomy  is  unjustifiable  unless  the  gall-bladder  contains 
stones ;  even  then  cholecystotomy,  with  subsequent  suture  or 
drainage,  is  a  preferable  operation. 

Operations  upon  the  Cystic,  Hepatic,  and  Common  Ducts. 
— There  are  few  conditions  of  the  cystic  duct  which  admit  of 
operative  manipulation.  In  health  it  cannot  be  catheterized ;  in 
a  condition  of  dilatation  it  may  be  explored  through  the  gall- 
bladder. At  times,  however,  a  stone  may  become  impacted  in 
the  duct  and  shut  off  from  the  gall-bladder.  In  such  cases,  if 
it  is  impossible  to  dilate  the  duct  through  the  gall-bladder  so  as 
to  reach  the  stone,  it  will  be  necessary  to  incise  externally.  As 
in  the  hepatic  and  common  ducts,  a  stone  in  this  position  may 
be  crushed,  care  being  taken  not  to  bruise  the  walls  of  the  duct 
enough  to  cause  gangrene.  Incisions  into  the  cystic  duct  should 
be  on  the  anterior  and  inferior  surface  to  avoid  the  cystic  artery 
above  and  portal  vein  behind.  Internal  incision  should  be  made 
in  the  same  direction  for  the  same  reason. 

The  cystic  duct,  after  apparent  obliteration,  becomes  pervious 
at  times  as  soon  as  the  gall-bladder  is  opened.  This  fact  I  have 
observed  in  several  cases  where,  apparently,  no  bile  had  entered 
the  gall-bladder  for  a  long  time.  At  the  end  of  twenty-four  or 
forty-eight  hours,  in  these  cases,  there  has  been  an  abundant 
discharge  of  bile  through  the  tube  left  in  the  gall-bladder.  This 
interesting  fact  must  be  explained  by  the  subsidence  of  the  in- 
flammatory stenosis  caused  by  the  long-continued  irritation  of 
these  stones.  One  must  always  make  provision  for  this  flow, 
which  at  times  is  excessive. 

Operations  upon  the  hepatic  duct  and  upon  the  common  duct 
are  indicated  when  stones  become  hopelessly  impacted  in  either, 
and  cannot  be  removed  by  dilatation  of  the  cystic  duct  or  by 
reasonable  efforts  at  crushing.  Care  must  be  taken  in  both  ex- 
ternal and  internal  incisions  to  avoid  the  hepatic  artery  and  the 
portal  vein,  as  I  have  suggested  in  the  anatomical  considerations. 
After  incising  these  ducts  they  may  be  closed  by  suture.  The 
facility  with  which  this  operation  may  be  performed  depends 
somewhat  upon  the  build  of  the  patient,  upon  the  thickness  of 
the  abdominal  walls,  the  depth  of  the  wound,  the  extent  of  in- 
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flammatory  adhesions,  the  reflections  of  the  normal  peritoneum 
and  upon  the  conditions  of  the  duodenum,  stomach,  and  colon. 
Even  when  the  sutures  have  been  applied  with  the  greatest  suc- 
cess and  precision  we  must  still  make  provision  for  the  escape 
of  bile. 

More  frequently  than  not  it  will  be  found  impracticable  to  sew 
up  the  incised  duct.  A  rubber  or  glass  drainage-tube  should 
then  be  placed  in  the  duct  with  siphonage,  and  the  whole  pro- 
tected with  gauze.  This  method,  which  may  be  applied  almost 
universally,  has  many  advantages,  chief  of  which  is  the  transfer 
of  the  biliary  flow,  for  the  time  being,  away  from  the  seat  of  the 
obstruction. 

Not  that  it  is  always  unnecessary  to  sew  up  the  incisions  in 
the  common,  hepatic,  and  cystic  ducts,  but  I  should  not  do  this 
when  it  is  so  difficult  to  apply  the  stitches  that  the  operation 
will  be  materially  lengthened.  When  it  is  possible  to  drain 
through  the  incision  by  means  of  a  tube  with  gauze  tamponage 
the  results  are  quite  as  good  as  in  suture.  It  may  be  impossi- 
ble, however,  to  apply  a  drainage-tube  to  an  incision  made  low 
down  in  the  common  duct;  for  instance,  where  the  duct  is  in- 
cised through  the  head  of  the  pancreas.  It  might  be  possible, 
with  a  proper  curve,  to  apply  a  glass  tube  to  the  common  duct 
at  this  point.  Whether  it  would  be  safe  in  cases  of  this  kind  to 
pack  the  wound  with  gauze,  trusting  to  capillary  attraction  for 
drainage,  I  cannot  say.  It  seems  to  me,  although  I  have  never 
had  occasion  to  sew  up  the  common  duct,  that  it  is  essential  in 
all  such  cases  to  put  a  tube  into  the  duct.  But  in  all  cases 
where  the  duct  is  left  without  suture,  it  is  essential  to  leave  a 
drainage-tube.  If  a  tube  is  inserted  which  approaches  in  size 
that  of  the  duct,  siphonage  will  remove  the  bile  as  fast  as  it 
flows  toward  the  incision,  and  atmospheric  pressure  will  collapse 
the  duct  upon  the  side  of  the  tube.  For  two  reasons,  then,  the 
escape  of  bile  around  the  tube  will  be  very  slight,  and  this  will 
be  abundantly  provided  for  by  the  gauze  tampon  as  well.  This 
method  of  siphonage,  however,  is  not  always  as  efficient  as  could 
be  wished,  yet  the  results  are  the  same.  In  many  cases,  siphon- 
age proving  insufficient,  the  bile  has  escaped  entirely  around  the 
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tube,  and  has  been  sucked  out  by  the  capillary  attraction  of  the 
gauze.  No  evil  results  have  followed  in  any  such  case.  In  no 
case  of  operation  upon  the  gall-duct,  bladder,  or  biliary  passages, 
and  in  no  exploratory  operations,  has  death  followed  remotely 
or  immediately  the  result  of  biliary  extravasation.  Provided  the 
drainage,  whether  by  tube  or  by  gauze,  can  be  made  satisfactory, 
the  cystic  duct  may  be  left  to  the  processes  of  Nature,  like  the 
urethra  in  perineal  section. 

In  my  earlier  operations  I  used  glass  tubes  for  siphonage.  In 
several  instances  there  was  evidence  of  ulceration  by  pressure. 
I  therefore  use  now  rubber  tubing  alone. 

I  have  seen  in  many  operations  extensive  extravasations  of 
bile.  The  bile  diners  under  varying  conditions,  both  in  con- 
sistency, in  color,  and  in  inocuous  or  septic  qualities.  In  cases 
of  contracted  gall-bladder,  where  the  cystic  duct  has  been 
occluded  for  a  long  time,  the  bile  is  dark  green,  thick,  viscid? 
and  tenacious,  and  often  contains  small  and  distinctly-formed 
calculi,  flocculi,  and  mucous.  At  other  times  there  is,  after 
chronic  obstruction,  an  enormous  flow  of  the  bile  which  has 
been  for  a  long  time  backed  up  in  the  radicals  of  the  hepatic 
duct.  In  such  cases  large  quantities  are  extravasated,  and  in 
spite  of  every  precaution  all  the  parts  about  the  under  surface  of 
the  liver  are  bathed  in  this  secretion.  Under  these  circumstances 
the  bile  is  thin,  non-tenacious,  and  yellowish-green.  In  spite  of 
the  great  extent  of  the  extravasations  and  of  the  impossibility  of 
removing  entirely  the  fluid  that  covers  the  intestines,  stomach, 
and  duodenum — some  of  which  probably  runs  back  through  the 
foramen  of  Winslow — I  have  never  observed  in  any  case  the 
slightest  evidence  of  subsequent  septic  infection.  It  must  be 
stated,  therefore,  from  my  experience,  and  I  believe  this  fact  is 
confirmed  by  the  experience  of  most  men,  that  bile  is  harmless 
when  extravasated  during  the  manipulations  of  an  operation. 
The  result,  on  the  other  hand,  is  quite  different  when,  through 
ulcerations,  the  biliary  passages  have  become  perforated,  and 
large  quantities  of  bile  escaped  into  the  peritoneal  cavity.  In 
such  cases  we  must  expect  the  same  fatal  results  which  occur  in 
perforations  of  the  intestine.     Yet  it  does  not  follow  necessarily 
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that  a  biliary  extravasation  will  be  fatal.  In  one  case  operated 
upon  by  Dr.  Worcester,  of  Waltham  (personal  communication), 
the  gall-bladder  had  become  ruptured  and  the  peritoneal  cavity 
was  filled  with  bile.  Some  hours,  or  days,  after  rupture  Dr. 
Worcester  opened  the  abdominal  cavity  and  bailed  out  the  bile, 
and  a  satisfactory  recovery  followed.  The  fact  probably  is  that, 
as  in  the  urinary  bladder,  the  bile  occasionally  contains  colonies 
of  septic  bacilli.  In  such  cases  extravasation  is  followed  by 
serious  or  fatal  results,  as  in  extravasations  containing  septic 
material  elsewhere.  At  other  times  the  bile  is  free  from  septic 
contamination,  and  its  escape  into  the  abdominal  cavity  is  not 
followed  by  immediately  fatal  results.  The  only  case  in  my  ex- 
perience where  a  fatal  termination  has  followed  ulceration  and 
extravasation,  a  gall-stone  impaction  of  many  years'  standing, 
resulted  in  a  general  peritonitis.  In  this  case  I  advised  an 
operation  upon  an  impacted  stone.  The  patient  was  not  willing 
to  undergo  the  operation,  and  lost  her  life. 

That  bile  acts  upon  the  peritoneum  as  an  intense  irritant  I 
have  observed  many  times,  for  even  with  slight  extravasations 
inflammatory  adhesion-formation  is  very  rapid  and  efficient — a 
fact  proved  by  the  invariable  success  following  the  use  of  gauze 
tamponage. 

Cholecyst-enterostomy. — In  chronic  organic  non-calculous 
obstructions  between  the  liver  and  the  duodenum  we  must  ex- 
pect a  chronic  and  fatal  cholaemia,  unless  we  can  provide  arti- 
ficially for  the  escape  of  bile  either  externally  or  into  the  intes- 
tine. The  most  interesting  application  of  modern  surgery  lies 
in  the  operation  of  cholecyst-enterostomy.  Physiologically  an 
anastomosis  between  the  gall-bladder  and  duodenum  would  seem 
most  desirable,  and  when  possible  it  is  to  be  preferred.  Anat- 
omically this  is  at  times  impossible,  the  local  conditions  pre- 
venting an  easy  approximation.  Deviation  of  the  bile-flow  into 
the  colon  seems  compatiable  with  health,  and  is  often  more 
feasible  than  the  duodenal  route.  Chronic  obstructions  of  this 
sort  are  almost  always  accompanied  by  a  dilatation  of  the  gall- 
bladder, so  that  approximations  to  either  duodenum  or  colon 
are  practicable.     Juncture  with  the  duodenum  is  preferable  when 
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possible.  The  anastomosis  may  be  made  by  the  aid  of  Senn's 
plates  or  Murphy's  buttons,  or  mechanical  devices  may  be 
omitted  altogether.  The  essential  point  is  to  have  an  opening 
large  enough  to  insure  permanence — Abbe  recommends  one 
and  a  half  inches. 

The  diameter  necessary  to  give  exit  to  the  normal  secretion 
is  very  small.  I  have  seen  vast  quantities  of  bile  escape  through 
an  opening  in  the  skin  no  larger  than  a  pinhead.  The  normal 
papilla  has  as  small  a  hole.  The  contraction  after  anastomosis 
must  therefore  be  practically  complete  to  arrest  the  natural  daily 
flow. 

If  the  gall-bladder,  for  any  reason,  cannot  be  used  for  anasto- 
mosis, the  common  duct  may  be  isolated,  under  favorable  con- 
ditions, and  inserted  through  a  slit  into  the  side  of  the  duodenum. 
This,  as  far  as  I  know,  is  a  theoretical  procedure,  but  anatom- 
ically possible,  even  easy.  It  is  inapplicable  unless  the  obstruc- 
tion is  situated  in  the  pancreatic  portion  of  the  duct. 

Operations  upon  the  common  duct  by  way  of  the  internal 
surface  of  the  duodenum  may  be  practised  under  very  excep- 
tional circumstances,  as  in  McBurney's  case  of  gall-stone  im- 
pacted near  the  duodenum  (removed  by  incision  of  the  duodenum 
and  subsequent  suture,  with  recovery).  In  one  case  (J.  W. 
Elliott's,  unpublished)  the  obstruction  was  caused  by  a  cicatrix 
at  the  papilla.  Anastomosis  is  certainly  preferable  on  all 
grounds  to  enterotomy  in  similar  cases. 

Obstructions  situated  in  the  hepatic,  above  the  point  of  junc- 
tion with  the  cystic,  admit  of  no  relief,  except  occasionally  by 
the  formation  of  a  fistula,  though  theoretically  the  duct  above 
the  constriction,  if  long  enough,  might  be  inserted  into  the  gall- 
bladder. Even  after  external  drainage  it  is  doubtful  whether 
the  long  sinus  would  remain  patent. 

The  prognosis  after  simple  explorations  is  good,  but  we  must 
bear  in  mind  that  there  is  a  very  considerable  mortality  in 
advanced  organic  disease. 

After  cholecystotomies,  extirpations,  and  operations  upon  the 
ducts,  recovery  takes  place  in  a  very  large  proportion  of  cases. 
In  my  fourteen  cases,  including  all  methods  of  gall-stone  extrac- 
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tion,  I  have  had  two  deaths — one  from  an  avoidable  sepsis,  and 
the  other  from  hemorrhage.  In  six  exploratory  operations,  in 
which  cancer  was  found,  there  were  two  deaths. 

In  most  of  my  cases,  whether  exploratary  or  completed,  there 
has  been  a  marked  and  long-continued  jaundice.  In  none  has 
hemorrhage  been  an  important  factor  at  the  operation  itself,  and 
in  but  one  has  there  been  a  secondary  hemorrhage.  I  believe 
that  hemorrhage  is  a  real  danger  in  cholaemia,  but  its  frequency 
and  importance  is  much  exaggerated. 
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DISCUSSION. 

Dr.  J.  Ewing  Mears,  of  Philadelphia. 

We  can  dismiss  Dr.  Richardson's  paper  with  a  few  words,  as  Pro- 
fessor Gross  once  dismissed  the  discussion  of  a  paper — he  said  it 
was  so  excellent  in  itself  that  it  required  no  discussion.  I  was  pre- 
pared to  discuss  some  of  the  questions  with  reference  to  cholecystot- 
omy,  cholecystectomy,  ligature  of  the  cystic  duct,  and  union  of  the 
gall-bladder  to  the  intestine,  and  possibly  to  say  a  few  words  with 
regard  to  the  symptoms  of  cholaemia  which  exist  in  these  cases. 

I  have  been  much  interested,  and  have  been  glad  to  have  the  oppor- 
tunity of  listening  to  the  full  and  complete  demonstration  which  Dr. 
Richardson  has  given  of  the  anatomical  characters  in  these  cases,  and 
also  with  regard  to  the  operations  upon  the  duct.  Formerly  the  ques- 
tion was  largely  in  regard  to  the  operation  on  the  gall-bladder,  but 
Dr.  Richardson  has  presented  fully  the  question  of  operation  upon  the 
cystic  and  the  common  duct. 

I  wish  to  say  one  or  two  words  with  reference  to  the  symptoms  of 
gall-stones.  Dr.  Richardson,  if  I  remember  correctly,  did  not  mention 
the  occurrence  in  these  cases  of  symptoms  simulating  malarial  fever. 
I  call  attention  to  this  because  in  one  case  on  which  I  operated  I  did 
not  pay  sufficient  attention  to  it.  The  symptoms  presented  themselves, 
and  I  made  a  record  of  them,  but  did  not  give  the  proper  significance 
and  importance  to  them.  I  saw  afterward  that  they  had  an  important 
relation  to  the  existence  of  distention  of  the  gall-bladder  and  impac- 
tion of  the  common  duct.  This  case  is  of  interest  with  reference  to  the 
drawings  which  have  been  presented.  The  distended  gall-bladder  was  in 
the  inguinal  region,  and  I  was  inclined  to  believe  it  a  floating  kidney. 
I  made  the  incision  in  the  lumbar  region,  and  found  the  kidney  dis- 
placed, but  I  also  detected  a  tumor  inside  of  the  peritoneum.  This  I 
found  to  be  the  gall-bladder,  and  I  attached  it  to  edges  of  the  wound 
in  the  lumbar  region  and  made  a  fistulous  opening  and  drained  the 
cyst.  I  also  found  the  duct  impacted.  I  could  not  remove  the  gall- 
stone, and  attempted  to  crush  it  by  the  application  of  protected  forceps 
externally  and  also  internally,  which  I  did  not  carry  far,  but  finally 
pushed  the  fragment  remaining  through  the  duct  into  the  intestine. 
At  once  I  recognized  that  this  had  been  accomplished  by  the  passage 
of  intestinal  gas  through  the  wound.     In  this  case  there  were  marked 
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symptoms  of  intermittent  fever,  which  I  recorded,  although  I  did  not 
fully  interpret  them.  These  have  great  value,  and  should  always  be 
considered. 

I  agree  with  Dr.  Richardson  that  the  incision  which  he  recommends 
gives  the  freest  access  to  the  gall-bladder.  I  formerly  was  disposed  to 
think  that,  as  an  exploratory  measure,  incision  in  the  median  line  was 
to  be  preferred.  I  was  present  at  an  operation  of  this  kind  where 
the  median  incision  was  employed,  and  the  operation  was  abandoned 
because  the  operator  could  not  find  the  gall-bladder.  It  was  proven 
afterward  that  the  gall-bladder  was  contracted  and  bound  by  adhe- 
sions to  the  under  surface  of  the  liver.  Therefore  I  am  disposed  to 
think  that  the  incision  which  Dr.  Richardson  recommends  would 
probably,  under  all  conditions,  lead  to  the  position  of  the  gall-bladder. 

Dr.  Richardson  has  very  properly  called  attention  to  the  fact  that 
in  diseases  of  the  gall-bladder  the  conditions  vary  very  much.  In 
simple  distention,  where  a  tumor  is  present,  the  diagnosis  may  be 
comparatively  easy.  Where,  however,  there  are  gall-stones  and  a 
contracted  gall-bladder,  the  diagnosis  becomes  more  difficult  and  the 
operation  for  relief  quite  different  from  that  which  may  be  performed 
where  a  distended  gall-bladder  alone  exists.  In  cases  of  simple  disten- 
tion of  the  gall-bladder,  where  cholecystotomy  may  be  performed,  I 
am  quite  disposed  to  accept  the  view  of  Lawson  Tait — that  cholecyst- 
otomy, with  the  formation  of  a  fistulous  opening,  is  the  better  operation. 
Ideal  cholecystotomy  —  that  is,  incision  into  the  gall-bladder,  with 
removal  of  the  stones  and  suture  of  the  wound  in  its  wall,  and  return 
of  the  organ  to  the  abdominal  cavity — is  not  entirely  devoid  of  danger. 
The  risk  results  from  the  fact  that  the  suture  may  not  be  perfect,  and 
there  may  be  escape  of  bile.  Cholecystotomy,  with  the  formation  of 
a  fistulous  opening,  is  a  simple  operation,  and  may  be  performed  time 
and  time  again  if  necessary,  and  is  safer  at  the  second  time  than  the 
first,  because  the  gall-bladder  is  attached  to  the  abdominal  wall. 

In  cases  of  contracted  gall-bladder,  where  he  advises  glass  tubes  and 
gauze  drainage,  I  should  be  inclined  to  apply  a  ligature  to  the  duct 
and  allow  the  gall-bladder  to  remain  in  place  in  order  to  prevent  the 
subsequent  flow  of  the  bile  into  the  gall-bladder.  After  this  operation 
atrophy  of  the  bladder  may  be  expected.  In  that  way  the  dangers 
which  arise  from  attempting  to  remove  the  contracted  gall-bladder 
firmly  bound  down  by  adhesions,  the  hemorrhage  from  which  is  some- 
times grave,  would  be  avoided.     The  gall-bladder  might  be  opened 
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and  gall-stones  removed  if  present.  I  think  that  in  simple  distention 
and  empyema  no  more  is  accomplished  by  cholecystectomy  than  by 
cholecystotomy. 

The  Fellows  are  probably  aware  of  the  views  of  Lawson  Tait  in 
regard  to  the  formation  of  gall-stones.  He  believes  gall-stones  are 
constantly  forming  in  the  liver,  the  nuclei  being  formed  in  the  streams 
of  bile  as  they  flow  through  the  organ.  He  regards  the  cholesterin 
crystals  as  small  gall-stones,  which  increase  in  size  by  further  deposits 
of  cholesterin  on  their  rough  surfaces,  and  that,  therefore,  the  removal 
of  the  gall-bladder  in  these  cases  is  as  rational  as  the  removal  of  the 
urinary  bladder  on  account  of  stone  in  the  bladder. 

With  regard  to  the  operation  of  attaching  the  gall-bladder  to  the 
intestine,  this  operation  has  been  done  in  a  number  of  instances,  and 
the  indication  for  its  employment  is  the  presence  of  malignant  disease 
involving  the  opening  of  the  common  duct  into  the  intestine,  or 
if  there  is  such  disease  of  surrounding  organs  as  to  make  it  impossible 
to  reach  the  duct,  as  in  disease  of  the  pancreas  involving  these  parts. 
Cholecyst-enterostomy  is  an  operation  which  has  its  value,  but  it  is 
limited  to  those  special  cases  where  cholecystotomy,  cholecystectomy, 
or  ligature  of  the  duct,  cannot  be  performed. 

It  is  well  to  remember  that  cholecystotomy  is  an  American  opera- 
tion. It  was  first  performed  by  Dr.  Bobbs,  of  Indiana.  The  operation 
was,  however,  not  premeditated.  The  abdomen  was  opened,  the  dis- 
tended gall-bladder  found,  opened,  the  stones  removed,  the  wound 
sutured,  and  the  gall-bladder  returned,  ideal  cholecystotomy  having 
been  in  this  manner  performed,  with  recovery  of  the  patient. 

Dr.  William  H.  Carmalt,   of  New  Haven. 

In  1886  I  performed  the  operation  which  has  been  referred  to  as 
ideal  cholecystotomy,  and  reported  the  case  in  the  Transactions  for 
that  year.  The  operation  was,  it  is  true,  done  by  mistake,  the  case 
being  supposed  to  be  one  of  movable  kidney.  I  was  partly  led  to 
make  this  mistake  by  the  fact  that  Von  Bergmann  had  operated  on  the 
same  patient  for  floating  kidney,  and  was  supposed  to  have  attached  it 
behind  (Hahn's  operation),  but  it  had  again  broken  loose.  There 
was  a  great  scar  in  the  loin  over  the  position  of  the  kidney,  in  con- 
firmation of  the  history.  The  patient  came  to  this  country  and  fell 
into  my  hands.  With  that  history,  and  the  presence  of  an  apparently 
movable  tumor  below  the  liver,  I  supposed  that   I   had  to  do  with  a 
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floating  kidney.  Cutting  down  upon  it,  through  the  anterior  abdom- 
inal wall,  I  found  a  gall-bladder  distended  from  the  impaction  of  sev- 
eral gall-stones  in  the  cystic  duct.  I  removed  these,  closed  the  wound 
in  the  gall-bladder  with  catgut  sutures,  also  the  peritoneum  separately, 
the  patient  making  an  ideal  recovery.  The  later  history  of  the  case 
is  of  interest.  In  my  report  I  stated  that  it  had  been  my  intention  to 
seek  for  the  left  kidney  before  removing  the  one  that  I  thought  was 
floating  about,  so  as  not  to  make  the  mistake  of  removing  the  only 
renal  organ  if  there  should  prove  to  be  only  one  kidney.  Finding 
the  gall-bladder  to  be  the  tumor  instead  of  the  kidney,  I  did  not 
make  this  exploration.  Three  years  later  the  patient  died  of  cardiac 
disease,  and  I  made  the  autopsy.  Searching  for  the  kidneys,  the  right 
I  found  in  situ  undisturbed,  but  the  left  was  only  found  after  a  pro- 
longed search  deep  in  the  pelvis,  with  two  ureters  and  two  arteries, 
which  I  understand  is  not  unusual  in  these  displaced  kidneys.  The 
patient  presentad  several  anatomical  and  surgical  anomalies. 

Dr.  Theodore  A.   McGraw,  of  Detroit. 

I  have  been  exceedingly  interested  in  Dr.  Richardson's  paper,  but 
have  little  to  say  on  the  points  he  referred  to,  except  to  call  attention  to 
a  method  suggested  by  Lauenstein  to  meet  the  indications.  This  con- 
sists in  turning  the  omentum  and  attaching  it  to  the  gall-bladder  and 
then  to  the  abdominal  wall,  thus  making  a  passage  shut  off  entirely 
from  the  abdominal  cavity. 

When  asked  to  take  part  in  this  discussion  I  had  proposed  to  ex- 
amine into  the  causes  of  the  contraction  which  often  makes  operations 
for  anastomosis  between  gall-bladder  and  intestine  and  between  intes- 
tine and  intestine  fruitless.  I  have  had  a  good  deal  of  experience  in 
animals  in  producing  anastomosis  between  the  gall-bladder  and  intes- 
tine and  between  intestine  and  intestine,  and  I  have  seen  the  orifices 
close  almost  as  soon  as  they  were  made.  I  made  some  experiments 
between  the  gall-bladder  and  intestine  with  the  elastic  ligature.  If 
examined  in  a  few  days  there  would  be  found  a  patulous  opening,  but 
after  a  month  or  two  nothing  would  be  found  but  an  old  scar  and  the 
opening  closed  by  the  contraction  of  the  cicatrix.  In  making  lateral 
anastomosis  in  the  intestine  I  found  the  same  difficulty.  Making  the 
lateral  anastomosis  by  means  of  plates,  and  also  by  the  old  method  of 
simply  sewing  the  edges  together,  I  found  that  after  a  few  months  the 
opening  would   be   diminished    one-half  or  closed   altogether.      In 
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studying  these  cases  it  seemed  that  they  had  this  tendency  where 
the  mucous  membrane  was  not  united  at  all,  where  there  was  evi- 
dence that  the  sutures  through  the  mucous  membrane  had  given 
way,  leaving  a  large  cicatricial  surface.  It  seemed  to  me  that  in  lateral 
anastomosis  with  the  plates  we  were  more  apt  to  get  that  condition, 
while  in  end-to-end  junction  we  rarely  had  subsequent  contraction. 
Even  if  the  mucous  membrane  does  not  unite,  there  is  a  tendency  for 
it  to  remain  in  apposition,  whereas  in  lateral  anastomosis,  if  the 
mucous  membrane  gives  way  there  is  left  a  broad  scar  which  has  a 
tendency  to  contract.  .  This  same  trouble  is  met  with  in  joining  the 
gall-bladder  to  the  intestine.  It  is  a  difficult  matter  to  make  an  accu- 
rate junction  of  the  gall-bladder  with  the  intestine,  sewing  the  mucus 
surfaces  together,  and  then  sewing  the  serous  surfaces  together.  If 
the  mucus  stitches  give  way  the  whole  thing  is  held  by  the  serous 
membrane,  and  there  is  left  a  raw  surface  which  contracts,  closing  the 
passage  and  rendering  the  operation  fruitless. 

It  seemed  to  me  that  if  we  could  make  a  line  of  mucous  membrane 
which  would  act  as  a  barrier  to  this  contraction  we  should  overcome 
the  difficulty.  I  aimed  first  to  accomplish  this  by  making  flaps  instead 
of  a  simple  incision  into  the  gall-bladder.  These  flaps  were  turned 
back  so  that  the  serous  surfaces  came  in  contact.  These  were  then 
held  together  by  silkworm-gut.  I  first  thought  of  using  a  loop  suture, 
such  as  you  see  pictured  here,  but  found  that  this  was  a  complicated 
procedure.  It  is  easier  to  unite  the  serous  surface  of  the  gall-bladder 
to  that  of  the  intestine  after  tucking  the  gall-bladder  with  the  flaps 
formed,  as  shown  on  these  plates,  into  the  cavity  of  the  intestine.  I 
have  utilized  the  same  principle  in  producing  intestinal  anastomosis  by 
lateral  apposition,  having  first  made  flaps  of  the  intestinal  wall — 
these  flaps  were  turned  back  so  as  to  unite  their  serous  surfaces  and 
leave  the  edges  of  the  incisions  covered  by  unbroken  mucous  mem- 
brane. I  show  you  here  a  specimen  of  anastomosis  between  two 
intestines  made  in  this  manner. 

As  far  as  the  gall-bladder  is  concerned,  I  have  operated  on  eight 
dogs.  Three  died  from  sepsis  in  twenty-four  hours.  I  found  the 
method  which  I  last  showed  to  be  one  of  the  easiest  of  making  anas- 
tomosis between  the  gall-bladder  and  intestine,  and  the  results  have 
been  perfect.  I  have  been  disappointed  in  the  fact  that  the  nipple-like 
proturberance  that  was  left  disappeared.  I  cannot  say  positively  that 
this  method  is  going  to  prevent  contraction,  for  the  operations  have 
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been  too  recent  to  warrant  dogmatic  assertion,  but  it  seems^to  me  that 
these  anastomoses  between  the  gall-bladder  and  intestines,  or  be- 
tween intestine  and  intestine,  to  serve  a  useful  and  necessary  purpose 
must  be  made  permanent,  and  we  must  struggle  to  make  the  open- 
ings permanent.  What  is  the  use  of  making  the  opening,  if  after  all  it 
is  going  to  close  in  a  short  time  ?  I  should  have  preferred  to  have 
postponed  the  report  of  this  matter  a  little  longer,  until  I  could  have 
completed  the  experiments,  but  I  was  put  down  for  the  discussion  of 
this  subject,  and  did  not  want  to  come  empty-handed. 

(Exhibition  of  a  number  of  specimens  illustrating  the  results  ob- 
tained.) 

Dr.  T.  F.  Prewitt,  of  St.  Louis. 

We  owe  Dr.  Richardson  a  debt  of  gratitude  for  his  presentation  of 
the  subject.  Some  of  the  points  have  been  of  interest  to  me  on  ac- 
count of  personal  experience.  I  have  met  with  two  or  three  cases  of 
enormous  distention  of  the  gall-bladder.  In  one  case  it  extended 
below  the  umbilicus  and  across  the  median  line.  I  made  a  diagnosis 
of  distended  gall-bladder  and  aspirated,  drawing  off  a  quart  of  dark 
fluid.  I  do  not  mean  that  this  is  an  advisable  thing  to  do,  but  the 
patient  would  not  consent  to  any  operation  other  than  that.  Subse- 
quently the  patient  passed  a  number  of  gall-stones  and  was  completely 
relieved. 

Another  case  was  that  of  an  old  man  in  whom  the  distention  was 
not  so  extensive.  I  found  no  bile  in  the  gall-bladder,  but  a  sort  of 
mucous  fluid.  There  was  such  complete  obstruction  of  the  cystic  duct 
as  to  shut  off  the  bile  for  a  long  time.     He  declined  any  operation. 

Dr.  Richardson  spoke  of  the  closure  of  the  duct  opening  into  the 
intestine  as  probably  due  to  ulceration.  I  have  met  with  one  case 
where  there  was  immense  distention  of  the  liver  and  of  the  hepatic 
ducts  as  well  as  of  the  common  duct,  as  a  result  of  obstruction  of  the 
opening  into  the  duodenum.  The  patient  was  an  old  maid,  fifty  years 
of  age.  There  was  great  enlargement  of  the  liver,  with  that  projection 
downward  of  the  middle  lobe  which  has  been  referred  to  by  some  in 
connection  with  distention  of  the  gall-bladder.  I  made  a  diagnosis 
of  obstruction  of  the  common  duct  from  some  other  cause  than  gall- 
stones, for  she  did  not  suffer  the  pain  that  we  have  where  a  stone  is 
lodged  in  the  common  duct.  There  was  intense  jaundice,  but  the 
patient  declined  operation.     I  expressed  the  opinion  that  the  disease 
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was  not  malignant,  although  two  consultants  thought  it  was.  The 
patient  eventually  died,  and  the  autopsy  showed  that  the  opening  into 
the  duodenum  was  closed,  apparently  by  cicatricial  contraction.  That 
appeared  to  be  the  only  point  of  obstruction.  Operation  would,  no 
doubt,  have  relieved  the  patient  completely.  The  absence  of  all  pain 
in  that  case  satisfied  me  that  the  disease  was  not  malignant. 

In  one  respect  I  must  express  my  surprise  at  the  experience  of  Dr. 
Richardson — that  extravasation  is  not  followed  by  more  serious  con- 
sequences. He  states  that  extravasation  of  bile  is  not  likely  to  pro- 
duce serious  consequences.  That  this  is  not  always  the  case  is  certain. 
A  distinguished  member  of  the  profession  in  St.  Louis  died  from 
intense  peritonitis  following  a  slight  rupture  in  the  gall-bladder. 

Another  striking  statement  was  that  when  the  bile  escapes  around 
the  tube,  it  is  so  easily  prevented  from  further  extending  by  means  of 
the  gauze.     It  is  a  very  fortunate  thing  that  it  is  so. 

I  am  gratified  to  find  that  the  experience  of  some  others  agrees  with 
my  own  in  a  mistake  which  I  made  some  years  ago  in  taking  a  dis- 
tended gall-bladder  for  a  floating  kidney.  I  found  a  tumor  in  this 
region,  easily  movable,  and  which  could  be  pushed  out  into  the  region 
of  the  kidney  and  back  under  the  ribs.  I  supposed  it  to  be  a  floating 
kidney,  and  made  an  opening  in  the  lumbar  region.  Getting  down 
to  the  peritoneum,  I  found  that  I  did  not  reach  the  tumor.  I  then 
opened  the  peritoneum  and  found  that  it  was  a  cyst,  and  with  a  hypo- 
dermatic needle  found  that  it  was  the  gall-bladder.  I  then  closed  the 
lumbar  opening  and  made  an  openirg  in  the  region  of  the  gall- 
bladder, and  found  a  gall- stone  lodged  in  the  cystic  duct.  The  young 
lady  was  not  jaundiced,  but  she  had  had  cutting  pains  in  this  region. 
I  could  do  nothing  with  the  gall-stone;  so  I  closed  the  abdomen, 
stitching  the  walls  of  the  cyst  to  the  abdominal  parietes  and  leaving  a 
fistulous  opening.  She  subsequently  permitted  me  to  make  a  lapa- 
rotomy with  the  view  of  getting  rid  of  the  gall-stone.  I  found  an  ovoid 
stone,  which  was  certainly  as  large  as  my  thumb  and  extremely  hard, 
lodged  in  the  cystic  duct.  I  tried  to  crush  it,  using  all  the  force  that 
I  thought  prudent.  I  could  not  crush  it,  and  then  attempted  to  drill 
it  with  a  needle,  but  it  would  not  break  up.  I  then  took  a  curette 
and  gouged  at  it  until  I  got  it  away.  At  first  there  was  no  discharge 
of  bile,  but  after  a  few  days  there  was  a  free  escape  of  bile  from  the 
opening.  The  fistula  finally  closed  and  the  patient  has  excellent 
health. 
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There  is  one  point  to  which  Dr.  Richardson  did  not  call  attention, 
and  that  is,  that  by  manipulation  we  may  remove  the  obstruction  in  the 
common  duct  and  yet  find  no  stone.  Some  time  ago  a  patient  came  under 
my  care  with  great  inflammation  of  the  gall-bladder  and  high  fever. 
I  prepared  to  operate,  but  the  condition  was  so  bad  that  I  determined 
to  wait  until  the  next  morning.  The  next  day  I  opened  the  gall- 
bladder and  let  out  pus,  bile,  etc.  I  afterward  explored  the  gall- 
bladder and  found  a  soft,  ill-defined  mass  of  cholesterin,  which  I 
removed ;  but  the  bile  did  not  flow  into  the  bowel,  although  it  came 
freely  enough  from  the  external  opening.  I  tried  to  catheterize  the 
duct,  but  did  not  succeed.  I  then  proposed  to  do  a  laparotomy  in 
order  to  find  where  the  obstruction  of  the  common  duct  was.  In  the 
meantime  the  patient  was  taken  with  pain  and  symptoms  of  renal  colic 
on  the  other  side,  and  the  symptoms  became  so  marked  that  I  cut 
down  and  removed  two  stones  from  the  left  kidney.  I  subsequently 
did  a  laparotomy  and  examined  the  common  duct,  but  could  not  find 
anything.  The  patient  recovered  and  the  bile  flowed  into  the  bowel 
without  any  further  trouble. 

In  another  case,  where  the  patient  had  a  good  deal  of  jaundice  and 
severe  pain,  it  was  evident  that  something  had  to  be  done.  I  made 
an  incision  down  to  the  gall-bladder  and  found  old  adhesions  and  a 
contracted  gall-bladder.  I  found  a  cicatricial  mass  which  I  supposed 
to  be  the  gall-bladder.  I  explored  the  common  duct,  but  did  not 
feel  anything  particular.  In  a  little  while  the  bile  passed  from  the 
bowel,  and  there  has  been  no  trouble  since. 

Dr.  Stephen  H.  Weeks,  of  Portland,  Maine. 

I  wish  to  simply  report  a  case  I  operated  on  a  week  ago  last  Satur- 
day, making  a  cholecystotomy  for  what  I  supposed  to  be  obstruction 
in  the  common  duct  by  the  impaction  of  a  gall-stone.  The  patient 
was  a  man,  fifty-five  years  of  age,  and  there  was  a  history  of  the 
passage  of  gall-stones,  without  any  jaundice,  up  to  three  weeks  of  the 
time  of  operation.  He  then  had  a  severe  attack  of  pain,  vomiting, 
and  symptoms  of  gall-stones,  and  immediately  became  intensely 
jaundiced.  This  went  on  for  three  weeks,  the  symptoms  becoming 
more  grave.  The  day  before  operation  he  had  a  temperature  of  1040 
and  a  pulse  of  no.  It  seemed  to  the  attendant  and  consultant  that 
the  obstruction  was  due  to  an  impacted  gall-stone,  and  it  seemed  best 
to  at  least  make  an  exploratory  incision  with  a  view  of  ascertaining 
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the  exact  condition.  The  operation  showed  that  the  obstruction  was 
due  to  stenosis  from  inflammatory  thickening  of  the  common  duct 
and  not  to  impacted  gall-stones.  The  abdomen  had  thick  walls  and 
was  much  distended.  The  liver  was  very  dark  from  congestion,  and 
much  enlarged.  It  was  with  considerable  difficulty  that  I  found  the 
gall-bladder,  which  was  simply  a  nodule  no  larger  than  a  man's 
thumb  and  situated  in  the  transverse  fissure  of  the  liver.  It  was 
evident  that  there  was  so  much  obstruction  that  something  must  be 
done.  I  made  an  incision  into  the  gall-bladder,  and  there  poured  out 
several  ounces  of  dark,  tarry  bile,  coming  from  the  gall-bladder  and 
hepatic  ducts.  I  sponged  out  the  bile  and  cleansed  the  region  as  far 
as  was  possible  and  put  a  rubber  drainage-tube  into  the  opening  made 
in  the  gall-bladder.  Gauze  was  packed  around  the  tube  from  the 
bottom  of  the  wound  to  the  opening  in  the  skin.  The  symptoms  at 
once  improved.  There  was  less  fever,  and  in  two  or  three  days  the 
jaundice  began  to  diminish.  No  bile  passed  into  the  intestine.  In 
four  days  I  removed  the  gauze.  Adhesions  had  taken  place  around 
the  seat  of  operation.  There  was  no  infiltration  of  bile  and  no  signs 
of  peritonitis.  The  drainage-tube  was  allowed  to  remain  until  the 
eighth  day,  when  the  physician  in  attendance  removed  it  for  cleansing. 
Last  Sunday  the  patient  was  still  improving,  and  the  length  of  the 
tube  was  four  and  a  quarter  inches.  I  am  sure  that  any  attempt  to 
remove  the  gall-bladder  in  this  case  would  have  resulted  in  failure, 
and,  if  it  had  been  removed  in  the  usual  way,  would  have  defeated 
the  object  I  had  in  view,  namely,  the  establishment  of  a  fistulous 
opening  through  which  the  bile  could  escape  until  such  time  as  the 
common  duct  should  become  free  and  able  to  convey  the  bile  through 
its  natural  channel. 

Dr.  Richardson.  I  did  not  want  to  take  up  the  time  of  the 
Society  with  the  report  of  cases,  but  if  I  had  detailed  the  twenty  cases 
that  I  have  here  I  should  have  covered  many  points  which  have  been 
brought  out  in  the  discussion. 

Like  Dr.  Prewitt,  I  have  been  astonished  to  see  what  the  peritoneum 
would  bear.  The  results  following  the  use  of  gauze  in  these  cases  and 
in  cases  of  appendicitis  and  peritonitis  is  most  extraordinary.  In  one 
case  I  had  a  glued-down  intestine  with  a  hole  in  it,  with  feces  pouring 
out.  It  was  impossible  to  sew  it  up.  In  a  week  the  gauze  was 
removed  and  found  to  be  stained  only  through  the  inner  layers. 

Am  Surg  8 
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As  I  have  interpreted  the  request  of  your  committee,  the  task 
assigned  has  appeared  to  me  to  be  rather  the  discussion  of  the 
principles  applicable  in  practice  to  the  treatment  of  aneurismal 
disease  in  the  regions  concerned,  and  the  presentation  of  a 
series  of  propositions  for  your  discussion,  rather  than  a  mass  of 
statistics.  The  statistical  method  is  especially  inapplicable 
when  discussing  the  treatment  of  aneurism,  because  cases  pre- 
senting the  most  diverse  conditions  have  been  treated  by  the 
same  methods.  Cases  where  cure  could  reasonably  have  been 
expected,  and  others  where  avowedly  but  temporary  benefit,  or 
11  euthanasia/'  was  aimed  at,  have  been  subjected  to  the  same 
treatment  and  grouped  together  in  the  same  tables,  so  that  the 
percentages  of  recovery,  failure,  or  death  are  useless  as  guides 
to  treatment.  Just  so  soon  as  we  have  accurately  determined 
what  is  the  best  method  theoretically  for  each  condition — mark, 
not  variety  of  aneurism,  as  classed  in  the  books — and  in  prac- 
tice correctly  appreciate  the  conditions  present,  will  our  treat- 
ment meet  with  its  proper  measure  of  success ;  but  statistics, 
as  at  present  constituted,  cannot  decide  these  questions.  The 
primary  object  in  all  cases  must  be  to  prevent  further  enlarge- 
ment of  the  sac,  and  by  such  means  as  shall  not  in  themselves 
prevent  Nature's  efforts  to  cure.  Whatever  will  relieve  intra- 
saccular  tension  or  diminish  the  direct  momentum  of  the  blood, 
will  be  advantageous.  The  moment  either  of  these  is  done, 
the  normal  resiliency  of  the  sac  and  the   surrounding  tissues 
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tends  to  diminish  the  size  of  the  aneurism.  If,  at  the  same 
time,  an  actual  pad  be  supplied  by  the  gradual  deposition  of  a 
material  which  can  actively  contract,  one  which,  if  left  under 
proper  conditions  for  a  sufficient  length  of  time,  will  actually 
become  organized  into  connective  tissue,  obliterating  the  aneu- 
rism, we  have  achieved  all  that  art  theoretically  need  do.  If 
permanent  closure  of  the  section  of  artery  from  which  the 
aneurism  springs  can  also  be  secured,  the  ideal  has  been  at- 
tained, rendering  relapse  impossible. 

A  recapitulation  of  the  chief  points  of  importance  concerning 
the  formation  of  thrombi  in  the  living  vessels  will  render  easier 
of  comprehension  the  rationale  of  certain  surgical  methods  com- 
monly employed  in  the  treatment  of  aneurisms.  Not  only  the 
physical  conditions  of  the  blood  and  sac,  but  also  the  vital  con- 
ditions of  the  sac  wall  and  of  the  sac  contents,  mutually  con- 
tribute to  or  interfere  with  the  deposition  of  white  thrombi. 
Absolute  or,  preferably,  partial  physical  rest  of  the  blood  favors 
thrombosis.  These  conditions  can  be  secured  by  complete  or 
partial  arrest  of  the  direct  blood-current  flowing  through  or  by 
the  sac:  (i)  By  lessening  the  force  and  frequency  of  the  heart's 
action ;  (2)  by  dilatation  of  the  peripheral  capillaries,  i.  e.,  redu- 
cing blood  pressure  ;  (3)  by  physical  interruption  of  direct  access 
of  blood  to  the  sac  by  proximal  pressure  or  ligation  ;  (4)  by 
preventing  the  blood  passing  freely  out  of  the  sac  by  distal 
mechanical  obstruction  of  the  artery.  All  that  is  effected  by 
proximal  arrest  of  circulation  is  a  temporary  absolute  quietude 
of  blood  in  the  sac,  with  later — from  establishment  of  the 
collateral  circulation — only  that  marked  diminution  in  velocity 
of  the  current  which  is  most  favorable,  as  will  shortly  be 
explained,  to  the  formation  of  a  thrombus.  Experiments  have 
proven  that  after  damage  of  the  vascular  walls  moderate  slow- 
ing of  the  blood  favors  the  accumulation  of  white  blood-cells  in 
the  plasmatic  current,  but  that  a  more  marked  diminution  in  the 
velocity  is  required  to  allow  the  blood  plaques  to  gather  in 
numbers  in  this  peripheral  layer,  while  at  the  same  time  the 
leucocytes  relatively  diminish.  The  plaques  promptly  heap  up 
at  the  site  of  injury,  according  to   Eberth  and  Schimmelbusch, 
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owing  to  their  rapidly  undergoing  "  viscous  metamorphosis." 
The  primary  cause  of  the  formation  of  white  thrombi  is  this 
accumulation  of  blood  plaques,  resulting  from  slowing  or 
irregularities  of  current  and  "  viscous  change,"  induced  by  con- 
tact with  the  intima,  damaged  by  disease  or  traumatism  ;  or  by 
the  presence  of  foreign  substances.  The  next  step  is  a  rapid 
accumulation  of  white  cells,  fibrin  ferment  is  set  free  and  fibrin 
is  formed,  so  that  the  completed  thrombus  contains  "  plates, 
leucocytes,  fibrin,  and  included  red  corpuscles."  It  is  then  clear 
that  permanent  human  white  thrombi  probably  require  the  con- 
junction of  marked  diminution  of  velocity  of  the  blood  with  an 
alteration  of  the  vessel  or  sac  walls,  to  determine  the  primary 
accumulation  of  blood  plaques. 

The  structure  of  white  thrombi,  owing  to  their  gradual 
formation,  peculiarly  fits  them  to  undergo  those  subsequent 
changes  which  are  necessary  for  their  conversion  into  perma- 
nent tissue,  and  goes  far  toward  justifying  the  name  "  active 
clot,"  given  to  them  in  the  past.  But  is  the  deposition  of  lami- 
nated white  thrombi,  however  disposed  in  an  aneurism,  always 
advantageous  ?  Do  their  presence  by  their  roborant  action 
delay  the  fatal  issue  in  proportion  to  their  amount,  even  if  no 
cure  can  be  effected  ?  Decidedly  not,  theoretically,  and  clini- 
cally numerous  instances  could  be  quoted  in  support  of  this 
statement.  If  all  portions  of  the  sac  are  lined  with  clot,  which 
remains  in  close  contact  with  the  wall,  unquestionably  its  re- 
sistance will  be  increased,  but  if  any  part  of  the  wall  is  not 
coated  with  clot,  the  hydrostatic  pressure  will  not  be  diminished 
upon  that  point,  and  even  if  not  previously  weaker  than  other 
portions  of  the  sac,  yet  if  the  direct  blood  stream  impinged 
originally  upon  it,  or  is  now  diverted  to  it,  the  deposition  of  clot 
in  other  portions  of  the  aneurism  will  then  be  absolutely 
harmful,  hastening  the  yielding  at  that  point;  again,  if  the  clot 
does  not  remain  in  absolute  contact  with  the  wall  of  the  aneu- 
rism, hydrostatic  pressure  must  still  continue  to  operate  harm- 
fully. If,  on  the  contrary,  the  clot  diverts  the  blood  current 
from  the  weaker  to  the  stronger  portions  of  the  sac,  or  splits 
up  the  direct  momemtum,  as  it  were,  by  breaking  the  one  stream 
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into  many,  although  no  true  widespread  reinforcing  of  the  sac 
by  layers  of  fibrin  can  be  demonstrated,  the  strain  is  actually  so 
lessened  that  the  same  end  is  attained,  i.  e.,  lessened  distention 
occurs,  and  by  the  same  means  eddies  and  still  bays  are  often 
produced,  which  favor  the  commencement  of  a  white  throm- 
bosis, if  the  wall  be  in  a  fit  condition  to  induce  the  accumulation  of 
blood  plaques.  Thus,  theoretically,  any  obstruction  effected  by 
a  thrombus  which  favorably  diverts  the  direct  blood-momentum 
from  the  weaker  to  the  stronger  portions  of  the  sac,  and  splits 
up  the  current,  will  tend  to  produce  a  cure,  even  if  the  fibrin 
does  not  line  the  interior  of  the  sac,  but  at  the  outset  is  irregu- 
larly disposed.  This  fact  is  not  merely  of  theoretical  interest, 
but  often  explains  the  clinical  fact  that  means  utterly  inadequate 
to  cause  a  primary  deposit  of  clot  over  the  entire  surface  of  the 
sac,  and,  indeed,  of  themselves  to  produce  any  bulk  of  thrombus, 
yet  initiate  conditions  which  promptly  go  on  to  complete  con- 
solidation of  the  aneurism.  In  other  instances  large  amounts 
of  clot  are  formed,  yet  rupture  of  the  sac,  instead  of  being  re- 
tarded, is  unquestionably  hastened.  The  prime  difficulty  at 
present  resides  in  the  uncertainty  experienced  in  applying  these 
facts  in  practice. 

Considering  the  question  of  treatment,  the  first  point  to  be 
decided  is,  "  What  is  meant  by  the  word  cure  ?  "  Let  us  ex- 
amine the  conditions  found  in  cases  alleged  to  have  been  cured. 
In  some  the  sac  contains  much  clot,  varying  in  amount  from 
partial  or  complete  lining  of  its  inner  surface  with  a  thin  or  thick 
layer  up  to  entire  obliteration  of  all  cavity ;  the  thrombus  may 
or  may  not  be  in  close  contact  with  the  wall  of  the  aneurism, 
but  whatever  its  relation  may  be,  it  is  not  structurally  continu- 
ous with  the  wall,  and  is  not  itself  converted  into  connective 
tissue.  At  any  time  blood  may  insinuate  itself  between  the 
thrombus  and  the  sac,  terminating  in  a  relapse.  Can  such  a 
condition  be  considered  a  true  cure,  especially  in  view  of  the 
fact  that  relapses  long  after  apparent  cure  do  thus  occur  ?  While 
such  a  condition  often  does  lead  to  genuine  cure,  it  frequently 
does  not  so  result,  and  except  in  one  of  the  conditions  men- 
tioned, viz.,  entire  filling  of  the  sac  with  clot,  can  only  act  as  a 
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temporary  barrier  against  further  enlargement,  unless  the  throm- 
bus undergoes  secondary  changes  presently  to  be  described.  It 
is  vain  to  contend  that  filling  the  sac  with  firm  coagula  is  poten- 
tially a  cure,  if  relapses  can  and  do  occur,  for  we  are  not  study- 
ing how  to  effect  a  temporary  arrest  in  growth  of  aneurisms, 
but  their  cure-.  Examination  of  other  specimens  will  show  that 
the  thrombi  remain  either  partly  or  throughout  their  whole 
extent  adherent  to  the  lining  membrane  of  the  aneurism.  At 
these  points,  or  surfaces  of  contact,  plasma  cells  penetrate  the 
thrombus,  probably  passing  along  routes  previously  channelled 
out  by  invading  white  cells,  if  recent  observations  on  experi- 
mental thrombi  in  bloodvessels  are  to  be  relied  on.  Still  later, 
the  thrombus  will  be  found  to  have  been  replaced  by  a  mass  of 
cells — not  leucocytes — which,  becoming  vascularized  and  devel- 
oping into  connective  tissue,  shrinks,  until  a  mere  nodule  of 
fibrous  tissue  remains,  and  a  real  cure  is  effected.  This  result  is 
all  the  more  prompt  and  certain  if  the  sac-thrombus  so  extends 
as  to  occlude  the  mouth  of  the  aneurism,  and  the  artery  above 
and  below,  because  the  blood  cannot  insinuate  itself  between 
the  sac  and  the  clot,  which  separation  would  at  once  arrest  the 
process  of  organization  just  outlined.  The  failure  of  this 
obliteration  of  the  artery  in  the  immediate  neighborhood  of  the 
mouth  of  the  sac  explains  the  temporary  benefit  which  so  often 
is  all  that  results  after  apparent  complete  consolidation  of  an 
aneurism,  because  the  blood  separates  the  thrombus  from  the 
sac;  if  the  blood  thus  intruded  coagulates,  organization  can 
now  be  effected,  provided  no  further  disturbances  occur,  and 
this  secondary  thrombosis  can  sometimes  be  recognized  post- 
mortem. 

The  absolute  certainty  with  which  a  clot  which  has  caused 
the  cessation  of  all  the  physical  evidences  of  aneurism — except 
the  tumor — will  become  disintegrated,  with  return  of  all  the 
symptoms,  unless  it  is  allowed  to  remain  in  close  contact  with 
the  sac,  must  be  strongly  insisted  upon.  The  possibility  of 
temporary  thrombosis,  separation  of  the  clot  from  the  sac,  and 
secondary  clotting  with  final  organization  must  not  be  forgotten, 
as  has  just  been  pointed  out.     It  is  then  manifest  why  soft,  red 
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thrombi  are  less  desirable  than  white,  laminated  ones,  not  only 
because  they  are  not  physically  so  stable,  but  because  they  must 
contract,  thus  either  wholly  or  partially  ceasing  to  remain  in 
contact  with   the  aneurismal  wall.     For  this  reason  they  are 
incapable  of  penetration  by  organizable  cells.     Such  methods  of 
cure  are  both  theoretically  and  clinically  the  best  which  most 
fully  combine  the  following  requisites,  viz.,  such  a  marked  slow- 
ing of  the  circulation,  or  breaking  up  of  its  direct  momentum, 
that  first  plaques  can  collect  on  some  diseased  or  damaged  por- 
tion of  the  lining  of  the  sac,  then  white  cells  can  accumulate — 
so  that  fibrin  may  form — and  that  such  conditions  shall  exist  as 
will  allow  of  no  mechanical  disturbance  of  the  absolute  contact  of 
thrombus  and  sac  wall.     The  necessary  change  of  the  interior 
surface  of  the  aneurism,  which  under  favorable  circumstances 
initiates  white  thrombosis  is,  probably,  very  often  effected  by 
the  vascular  disease  productive  of  the  aneurism  ;  but  may  not 
the  failures  so  frequently  met  with,  of  inducing  the  formation  of 
white  thrombi  in  aneurisms,  be  due  to  the  insufficient  extent 
and  nature  of  this  change,  since  "  not  every  part  of  the  internal 
wall  of  the  vessel  "  was  "  covered  with  a  thrombus  "  in  Welch's 
experiments,  "  but  such  parts,  even  when  severely  lacerated, " 
may  be  "  entirely  free  from  thrombi  ?  " l    Each  successful  method 
does  not  combine  in  the  highest  degree  all  the  essentials  de- 
scribed as  requisite.     Let  us   analyze  the  various  methods  of 
treatment  in  vogue,  in  order  to  ascertain  upon  what  their  suc- 
cess   depends.     Proximal    arrest    of    the    circulation   promptly 
lessens   the   local   blood  pressure,   and    relieves   all   the   direct 
momentum  of  the  blood,  and  often  allows,  after  the  establish- 
ment of  the  collateral   circulation,  of  just  the  proper  rate   of 
blood-flow  through   the  sac  to   favor  accumulation  of  plaques 
and  all  the  other  processes  requisite  to  the  formation  of  a  white 
thrombus.     This  method  rarely  permits  of  disturbance  of  the 
relations  between  the  clot  and  sac,  but  when  failure  results  it 
comes  from  mechanical  disturbances  of  the  thrombus,  because 

1  The   Structure   of  White   Thrombi,  W.  W.  Welch,   M.D.,  p.  18.     Reprint   from 
Transactions  of  the  Pathological  Society  of  Philadelphia,  vol.  xiii.,  1887. 
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of  the  establishment  of  an  unusually  free  collateral  circulation, 
and,  probably,  also  from  the  coincident  lack  of  such  an  altera- 
tion of  the  sac-lining  that  the  initiatory  steps  toward  the  forma- 
tion of  white  thrombi  can  occur.  My  colleague,  Professor 
Lombard,  has  suggested  that  after  ligation,  interference  with  the 
vasomotor  and  blood-supply  to  the  sac  from  constriction  of  the 
vaso-vasorum  may  account  for  some  of  the  failures,  because 
of  nutritive  alterations  in  the  sac-wall. 

How  does  distal  arrest  of  the  circulation  act?  The  effect  of 
the  direct  momentum  of  the  blood  is  diminished,  but  in  a  less 
efficient  manner  than  by  proximal  arrest;  distal  arrest  does  not 
directly  lead  to  the  formation  of  white  thrombi,1  but  may  do  so 
secondarily  by  creating  eddies  and  still  bays  by  the  mechanical 
effects  of  soft  coagula  ;  moreover,  the  contact  of  thrombus  and 
wall  is  more  apt  to  be  disturbed.  Unless  the  sacculation  is  un- 
usually favorably  located,  distal  ligation  for  innominate  and 
aortic  aneurism  will  usually  only  temporarily  arrest  the  disease, 
but  cannot  produce  what  I  have  laid  down  as  a  genuine  cure. 
Are  there  no  other  means  but  proximal  or  distal  arrest  of  circu- 
lation whereby  the  same  mechanico-pathological  conditions  can 
be  secured?  Certainly;  if  in  anyway  the  direct  momentum  of 
the  blood  current  can  be  mechanically  broken  up  into  minor 
currents,  eddies  and  relatively  quiet  embayed  collections  of  blood 
will  result  which,  if  the  other  chief  requisite  be  present,  i.  e.f 
change  of  the  sac  wall,  will  give  rise  to  white  clot  formation; 
these  thrombi,  if  maintained  in  contact  with  the  altered  sac  wall, 
can  now  go  on  to  organization.  This  mechanical  action  on  the 
blood  current  seems  to  me  the  far  most  reasonable  explanation 
of  the  good  effect  produced  by  the  introduction  of  catgut,  coiled 
wire,  and  electrolytic  needles  into  the  aneurism,  which  can  only 
determine  at  first the  formation  of  red  thrombi.  When  no  further 
changes  occur  after  such  therapeutic  efforts,  either  no  perceptible 
effect  is  produced,  possibly  rupture  of  the  sac  is  hastened,  or  only 
temporary  benefit  results  until  the  soft  clot  disappears.  The 
absence  of  sufficiently  extensive  alteration  of  the  lining  of  the 

1  This  is  no  doubt  partly  due  to  interference  with  the  free  access  of  blood  plaques. 
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sac  explains  why  these  methods,  including  acupuncture,  so  com- 
monly fail,  and  why  Macewen's  "  needling  "  has  been  followed 
by  the  surprising  measure  of  success  which  has  been  reported. 
This  is  because  the  latter  plan  is  a  combination  of  interference 
with,  and  partial  splitting  up  of  the  direct  momentum  of  the 
blood,  with  such  a  preparation  of  the  interior  surface  of  the  sac 
as  certainly  induces  accumulation  of  blood  plaques,  followed  by 
the  formation  of  that  relatively  immovable  white  thrombus  most 
capable  of  going  on  to  organization.  The  necessity  for  exten- 
sive irritation  and  consequent  plastic  infiltration  of  the  lining 
coat  of  the  aneurism  is  proved  by  the  observations  of  Macewen, 
that  but  little  thrombus  forms  around  the  needle  punctures,  but 
does  upon  all  those  portions  of  the  sac  where  the  needle  has 
continuously  scratched  for  many  hours,  i.  e.,  has  inflicted  such  a 
kind  and  extent  of  injury  as  will  insure  a  plastic  inflammation 
of  the  sac-wall.  Again,  it  must  be  remembered  that  this  process 
is  repeated  until  it  is  believed  that  all  accessible  portions  of  the 
sac  have  undergone  change ;  that  by  this  means  those  weak 
spots  of  the  wall  which  are  about  to  yield  can  be  reinforced  first, 
something  of  which  no  other  plan  of  treatment  holds  out  any 
certainty.  Still  further,  the  residence  of  needles  from  y2  to  I  y2 
mm.  in  circumference,  for  periods  of  even  so  long  as  forty-eight 
hours,  must  exert  a  very  decided  effect  upon  the  blood  momen- 
tum and  current,  an  effect  the  extent  of  which  I  hardly  think  can 
be  appreciated  unless  actually  demonstrated  by  experiment. 

To  recapitulate  somewhat,  Macewen's  "  needling "  should 
supersede  the  introduction  of  catgut,  wire,  etc.,  because  this 
method  does  not  give  rise  to  the  formation  of  soft,  red  thrombi ; 
it  does  cause  the  deposition  of  white  thrombi,  which  will  remain 
in  contact  with  a  lining  membrane  prepared  to  induce  organiza- 
tions of  the  clot ;  the  clot  can  be  deposited  upon  the  weakest 
portions  of  the  sac- wall,  and  eventually  upon  all  accessible  por- 
tions, not  in  a  hap-hazard  manner,  which,  as  I  have  explained, 
often  serves  to  precipitate  the  fatal  issue ;  the  cure,  if  accom- 
plished at  all,  must  fulfil  the  conditions  laid  down  as  requisite 
for  a  true  cure  ;  by  careful  exploration  of  the  sac  with  the  needles, 
information  can  be  obtained  permitting  of  the  needles  being  so 
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placed  as  to  divert  the  direct  momentum  of  the  blood  from  the 
weakest  portions  of  the  sac,  for  from  a  few  hours  to  even  forty- 
eight  hours,  and  that,  too,  while  a  thrombus  is  forming  at  these 
weakened  spots. 

In  conclusion,  permit  me  to  submit  for  your  discussion  the 
following  propositions,  which  the  present  state  of  our  knowledge 
relating  to  aneurisms  seems  to  warrant.  Future  clinical  results 
can  alone  determine  whether  I  have  correctly  indicated  them. 

May  I  ask  the  Fellows  to  first  discuss  each  proposition 
separately,  according  to  each  only  the  weight  its  importance 
deserves,  rather  than  to  consider  them  together,  which  can  only 
lead  to  confusion. 

The  Treatment  of  Cervical  Aneurisms. 

1.  All  methods  should  be  supplemented  by  recumbency  and 
diet. 

2.  Proximal  compression,  when  feasible,  should  always  be 
tried,  and  where  the  arterial  coats  are  seriously  diseased  should 
supersede  ligation. 

3.  "  Needling"  should  supplement  pressure  when  the  case  is 
progressing  rapidly ;  possibly  it  is  advisable  in  all  cases  suitable 
for  compression,  and  is  certainly  to  be  employed  where  this 
method  fails  in  cases  with  highly  atheromatous  vessels. 

4.  Proximal  ligation  having  been  rendered  much  safer  of 
late  by  the  use  of  aseptic  precautions,  less  absorbent  ligatures, 
and  the  avoidance  of  all  injury  to  the  arterial  walls  by  employing 
the  "  stay-knot,"  is  permissible  when  the  arterial  walls  are  rela- 
tively sound,  until  experience  decides  whether  or  not  "  needling  " 
is  superior  in  its  results. 

5.  Since  recurrence  after  proximal  ligation  almost  certainly 
results  from  non-deposition  of  white  thrombi,  and  their  main- 
tenance in  contact  with  the  aneurismal  wall  from  lack  of  proper 
changes  of  its  lining,  "  needling"  is  then  clearly  indicated. 

6.  Where  the  location  prevents  proximal  arrest  of  the  blood 
current  "needling"  is  the  best  operation;  possibly  distal 
compression — rarely  feasible — might  aid  in  the  deposition  of 
thrombi. 
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7.  For  the  reasons  already  given,  although  occasionally 
successful,  the  indications  for  the  permanent  introduction  of 
such  foreign  bodies  as  wire,  horsehair,  etc.,  into  aneurismal  sacs 
are  so  much  better  met  by  "  needling  "  that  such  procedures 
had  better  not  be  adopted. 

8.  The  modern  revival  of  the  older  method  of  extirpation 
of  aneurisms  should  not  be  attempted  for  spontaneous  cervical 
aneurisms. 

The  Treatment  of  Thoracic  Aneurisms. 

1.  All  methods  should  be  aided  by  the  employment  of  rest 
in  bed  and  proper  diet. 

2.  The  permanent  introduction  of  foreign  substances  should 
not  be  employed. 

3.  "  Needling"  should  be  tried,  aided  by  distal  compression, 
when  feasible,  during  the  use  of  the  needles;  if  this  fails,  distal 
ligation  should  be  resorted  to. 

4.  Distal  interruption  of  the  blood  current  by  simultaneous 
ligation  of  the  carotid  and  subclavian  arteries  may  be  tried. 

5.  "Needling"  is  indicated  when  complete  or  partial  failure 
follows  distal  ligation. 

The  Treatment  of  Abdominal  Aneurisms. 

1.  All  methods  should  include  recumbency  and  diet. 

2.  "  Needling,"  when  this  can  be  done  without  injury  to  the 
hollow  viscera,  is  the  most  promising  plan. 

3.  Proximal  or  distal  compression  may  be  tried,  with  or 
without  "  needling,"  but  to  be  effectual  must  be  done  under 
anaesthesia. 

4.  The  permanent  introduction  of  foreign  bodies  into  the  sac 
is  inadvisable  (see  Proposition  No.  7,  Carotid  Aneurisms). 
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DISCUSSION. 

Dr.  W.  W.  Keen,  of  Philadelphia. 

I  hardly  feel  competent  to  open  the  discussion,  as  I  have  not  had  an 
opportunity  to  go  over  the  matter  with  care.  I  am  glad  to  see  that 
Dr.  Nancrede  insists  .upon  the  importance  of  absolute  rest  in  the  re- 
cumbent posture,  with  restricted  diet,  in  the  treatment  of  all  these 
aneurisms.  No  operative  treatment  can  take  the  place  of  such  meas- 
ures. This  especially  applies  to  aneurisms  of  the  neck  and  thorax, 
where  the  blood  current  can  be  better  slowed  by  these  than  by  other 
means. 

With  regard  to  the  method  of  needling,  I  am  not  so  clearly  of  the 
opinion  that  this  is  as  useful,  or  that  it  will  supersede  other  methods 
of  treatment,  or  will  take  front  rank  among  them,  as  seems  to  be  the 
opinion  of  the  author.  That  this  method  is  still  on  trial  seems  to  be 
the  case.  I  have  had  no  case  in  which  I  could  use  it.  I  have  seen  a 
number  of  cases  reported,  but  they  have  not  been  sufficiently  numerous 
to  give  it  the  assured  position  which,  I  judge  from  Dr.  Nancrede's 
paper,  it  has  assumed  in  his  mind. 

I  think  that  he  is  right  in  his  condemnation  of  the  introduction  of 
foreign  substances.  This  method  does  not  seem  to  be  altogether  logi- 
cal, nor  have  the  results  been  entirely  satisfactory. 

Dr.  P.  S.  Conner,  of  Cincinnati. 

This  is  a  subject  which  deserves  a  great  deal  of  attention,  and  must 
be  studied  de  novo  in  view  of  the  changes  which  have  taken  place  in 
operative  measures.  Whether  or  not  it  is  possible  to  accomplish  with 
the  needle  what  has  been  claimed,  cannot  be  determined  on  theoreti- 
cal grounds,  but  only  by  actual  experience.  There  can  be  no  question 
that  absolute  quiet  is  of  enormous  importance  in  these  cases.  I  am, 
however,  disposed  to  look  more  favorably  upon  operative  procedures, 
and  upon  the  old  method  of  ligation,  than  I  judge  the  author  of  the 
paper  does,  for  the  objections  which  formerly  existed  against  these 
methods  have  not  now  the  force  that  they  had  twenty  years  ago,  and 
you  can  certainly  secure  by  the  ligature,  for  a  time  at  least,  quiet 
that  you  cannot  obtain  in  any  other  way,  and  during  that  time  con- 
solidation may  take  place.  This  question  is  one  which  should  be 
studied  not  only  from  the  theoretical  side,  but  also  in  a  practical  way, 
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and  in  different  sections  of  our  country.  My  impression  is  that  we 
shall  find  not  only  that  aneurism  is  more  prevalent  in  certain  sections 
than  in  others,  but  also,  as  the  result  of  outside  conditions,  that 
operative  treatment  produces  better  results  in  certain  sections.  I  am 
more  and  more  inclined  to  look  favorably  on  operative  procedures 
where  the  aneurism  is  suitable  and  can  be  reached,  and  especially  so 
since  considering  the  investigations  of  Ballance  and  Edmunds. 

Dr.  T.  F.  Prewitt,  of  St.  Louis. 

Dr.  Nancrede  has  so  clearly  set  forth  the  principles  upon  which  we 
must  hope  to  cure  aneurism  that  there  is  nothing  more  to  be  said.  It 
is  only  a  question  of  how  best  to  apply  what  we  know  of  the  formation 
of  clots,  etc.,  in  the  cure  of  aneurism.  I  fully  agree  with  Dr.  Keen 
that  it  is  of  paramount  importance  to  obtain  absolute  rest  and  to 
restrict  the  diet.  Someone  has  pointed  out  that  if  the  pulse  is  lowered 
thirty  or  forty  beats  a  minute  by  absolute  quiet,  it  amounts  to  thirty 
or  forty  thousand  in  the  twenty- four  hours.  This  must  be  an  enormous 
factor  in  the  treatment  of  aneurism,  and  cannot  be  ignored. 

With  regard  to  Macewen's  needling  operation,  I  have  never  tried 
it,  but  it  strikes  me  as  a  good  thing  in  connection  with  other  methods. 
I  did  not  understand  Dr.  Nancrede  to  mean  that  we  should  abandon 
other  things.  There  is  no  doubt  in  my  mind  that  the  needling  opera- 
tion is  a  movement  in  the  right  direction.  I  can  see  how  it  might 
serve  a  valuable  purpose  in  determining  the  formation  of  a  proper 
blood  clot  in  the  sac. 

Dr.  Joseph  Ransohoff,  of  Cincinnati. 

Dr.  Nancrede  has  not  given  us  his  personal  experience  with  needling. 
In  one  case  of  aneurism  at  the  root  of  the  neck,  where  nothing  else 
was  applicable,  I  applied  the  needles,  transfixing  the  aneurism.  One 
needle  went  in  seven  inches,  and  the  other  not  so  much.  The  needles 
must  certainly  have  produced  a  certain  amount  of  irritation  of  the  sac 
wall.  The  needles  were  allowed  to  remain  ten  or  twelve  hours,  and 
there  seemed  to  be  a  marked  effect  upon  the  aneurism.  There  was 
considerable  hardening  of  the  sac.  In  this  case  it  was  impossible  to 
secure  absolute  rest  for  more  than  a  few  weeks  at  a  time.  The  man 
left  the  hospital  two  weeks  after  the  operation,  with  the  understanding 
that  he  was  to  return  and  have  the  needling  repeated.  He,  however, 
disappeared  entirely  from  my  observation,  but  I  learned  from  a  pro- 
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fessional  friend  that  the  man  subsequently  died,  the  aneurism  going 
toward  the  trachea  and  producing  stenosis  symptoms,  to  which  he 
succumbed. 

Dr.  Nancrede.  In  my  paper  I  was  careful  to  avoid  anything  that 
was  not  absolutely  necessary,  reserving  my  more  extended  remarks 
until  I  closed  the  discussion.  In  the  first  place,  I  do  not  think  that  I 
have  said  certain  things  that  it  is  alleged  that  I  have  stated.  I  asked 
that  the  conclusions  should  be  separately  considered,  but  I  did  not 
ask  that  they  should  be  considered  absolutely  isolated.  The  first 
proposition  we  all  agree  to.  In  the  second,  I  say  "Proximal  com- 
pression, when  feasible,  should  always  be  tried."  I  did  not  say  that 
needling  should  supplement  everything.  Compression  is  not  always 
feasible,  and  when  feasible  it  does  not  always  produce  the  result  we 
anticipate.  I  contend  that  it  does  not  produce  the  effect  because 
there  is  not  that  condition  of  the  lining  wall  of  the  aneurism  which 
will  cause  deposition  of  clot.  Compression  might  be  continued  in- 
definitely and  no  clot  would  form.  Then  needling  should  supplement 
pressure  when  the  case  is  progressing  rapidly.  Possibly  it  is  wise  in 
all  cases  suitable  for  compression. 

It  has  been  alleged  that  I  have  done  injustice  to  proximal  ligation. 
I  say  in  the  fourth  proposition,  "  Proximal  ligation  having  been  ren- 
dered much  safer  of  late  by  the  use  of  aseptic  precautions,  less  ab- 
sorbent ligatures,  and  the  avoidance  of  all  injury  to  the  arterial  wall 
by  employing  the  stay-knot,  is  permissible  when  the  arterial  walls  are 
relatively  sound,  until  experience  decides  whether  or  not  needling  is 
superior  in  its  results."  It  is  said  that  the  experiments  of  Ballance 
and  Edmunds  are  going  to  lessen  the  mortality  of  ligation  of  diseased 
vessels.  The  needling  proposition  stands  on  the  same  basis  of  the 
additional  safety  (which  I  believe  in)  of  non-injury  of  the  arterial 
wall  by  the  use  of  the  stay-knot.  There  have  not  been  as  yet  a  suf- 
ficient number  of  cases  operated  on  by  the  stay-knot,  nor  have  there 
been  enough  reports  on  the  results  of  the  needling  operation  to  decide 
their  relative  merits.  Every  case  where  the  needling  has  been  tried 
effectively  has  resulted  either  in  absolute  cure  or  such  measure  of  im- 
provement as  most  of  us  would  have  been  willing  to  call  a  cure,  and 
this  without  any  danger  to  life.  It  is  not  always  true  that  theoretical 
conclusions  as  to  the  propriety  of  operation  should  supersede  all  others, 
but  when  both  theory  and  practice  give  the  same  results  I  think  that 
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we  have  good  grounds  for  the  reasonableness  of  the  position  that  we 
have  taken. 

When  proximal  ligation  fails,  it  is  not  because  the  arrest  of  the 
blood  current  has  not  been  sufficient.  It  is  not  because  of  the  too 
free  collateral  circulation,  but  because  the  sac  walls  have  not  been 
altered  in  such  a  way  that  thrombi  will  form  on  the  sac  wall  and  extend 
into  the  sac,  and  possibly  into  the  contiguous  part  of  the  artery.  The 
difficulty  is  due  to  the  absence  of  proper  vital  conditions  in  the  sac 
wall.     These  conditions  you  get  by  needling. 

I  need  hardly  point  out  that  there  are  many  cases  where  you  cannot 
use  ligation,  or  do  anything  in  the  way  of  operative  interference. 
Shall  we  let  the  patient  die  because  recumbency  fails  ?  One  of  Mac- 
ewen's  cases  shows  that  the  hollow  viscera  can  be  gotten  out  of  the 
way,  even  in  cases  of  high  abdominal  aortic  aneurism. 

I  am  the  last  person  to  dogmatize  on  any  unsettled  question,  but  I 
do  think  that  the  very  unsatisfactory  results  which  have  attended  the 
treatment  of  these  classes  of  aneurism  in  the  past  should  make  us  wel- 
come anything  which  theoretically  or  practically  promises  such  a  large 
measure  of  success  as  needling,  and  I  think  that  if  in  the  next  few 
months  I  should  be  so  unfortunate  as  to  develop  an  aneurism  I  should 
have  it  needled.  In  five  or  ten  years  surgeons  may  possibly  have 
elaborated  some  other  method,  which  if  theoretically  a  proper  one  I 
should  be  the  first  to  be  willing  to  have  tried  on  me. 


A  CONTRIBUTION  TO  THE  SURGERY  OF  THE 

RECTUM. 


By  ARPAD  G.  GERSTER,  M.D., 

SURGEON  TO   THE   MOUNT   SINAI    AND   THE  GERMAN    HOSPITALS, 
NEW   YORK. 


In  complying  with  the  request  of  the  President  to  introduce 
for  discussion  the  subject  of  rectal  surgery  at  this  meeting  of 
the  American  Surgical  Association,  I  have  understood  that  my 
task  was  to  be  rather  an  account  of  my  personal  work  than  an 
academic  representation  of  the  present  status  of  this  discipline 
as  practised  at  the  various  centres  of  surgical  endeavor.  I  have 
caused  a  computation  to  be  made  of  the  number  of  cases  of 
rectal  ailments  treated  during  the  four  years  ending  January  I, 
1893,  in  the  surgical  service  of  Mount  Sinai  Hospital,  New 
York.  The  facts  brought  out  of  the  records  by  Dr.  Brodhead, 
the  house  surgeon,  are  to  serve  as  the  substratum  upon  which 
are  based  the  conclusions  and  opinions  here  expressed. 

During  the  four  years  mentioned  557  patients  suffering  from 
rectal  ailments  were  admitted  to  Mount  Sinai  Hospital.  The 
largest  proportion  of  these,  280,  were  classified  under  the  diag- 
nostic heading  of  hemorrhoids.  Next  in  frequency  were  cases  of 
fistula,  which,  including  in  their  number  the  more  acute  forms 
of  ischio-rectal  trouble  leading  to  fistula,  were  167.  After 
fistula,  carcinomata  of  the  rectum,  17,  were  most  numerous; 
then  came  1 1  cases  of  prolapse,  6  cases  of  cicatricial  stricture, 
6  cases  of  chronic  ulcers  of  the  rectum,  7  cases  of  polypus, 
1  case  of  multiple  adenoma,  2  cases  of  congenital  atresia  of 
the  anus,  and   1   of  the  rectum ;  finally,  4  cases  of  anal  fissure. 
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Hemorrhoids. 

I  have  derived  the  impression,  from  a  service  extending  over 
about  thirteen  years  at  Mount  Sinai  Hospital,  that  anal  and  rec- 
tal ailments  are  very  prevalent  among  the  Russian  and  Polish 
Jews,  who  make  up  the  bulk  of  our  patients  there.  And  among 
these  complaints  hemorrhoids  are  the  most  common.  Of  280 
cases,  14  were  not  subjected  to  any  operation  for  various 
reasons.  Of  the  266  patients  operated  on,  156  were  treated  by 
the  clamp  and  cautery,  63  by  the  old  method  of  ligaturing  and 
ablation,  47  by  the  method  of  excision  and  suture,  simultaneously 
devised  by  Dr.  F.  Lange,  of  New  York,  and  Whitehead,  of 
England,  and  finally  in  6  cases  the  nodes  were  simply  incised 
for  the  evacuation  of  a  clot. 

As  to  the  indications  followed  in  the  selection  of  one  or 
another  mode  of  procedure,  the  following  may  be  said :  In 
recently  developed  and  moderate  cases  a  systematic  depletion 
of  the  portal  circulation  by  saline  laxatives,  aided  by  cooling 
enemata  and  the  external  application  of  an  ice-bag,  were  often 
found  to  be  sufficient  to  remedy  the  evil.  Where  a  prolonged 
prevalence  of  a  morbid  state,  and  frequent  recrudescences  of 
acute  inflammation  have  brought  about  lasting  changes  in  the 
terminal  area  of  the  hemorrhoidal  veins,  an  operation  was 
deemed  necessary. 

Decided  preference  was  given  to  the  clamp  and  cautery 
method,  which  was  always  chosen  in  the  absence  of  a  special 
indication  in  favor  of  another  method.  Where  the  element  of 
time  weighs  as  heavily  as  it  does  in  the  overcrowded  operating- 
room  of  our  hospital,  the  clamp  and  cautery  have  great  advan- 
tages. After  a  thorough  stretching  of  the  sphincter,  preceded 
by  a  sufficient  preparation  of  the  gut  by  adequate  laxatives,  this 
process  has  given  us  invariably  satisfactory  results.  Not  once 
was  there  a  disagreeable  complication  observed,  nor  a  faulty 
result  noted,  and  the  patients  suffered  very  little  inconvenience 
or  pain.  A  perfect  evacuation  of  the  bowel  and  a  thorough 
stretching  of  the  sphincter  are  the  conditions  upon  which 
mainly  depend  the  patient's  comfort.     Next  to  this,  we  found 
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of  importance  an  early  action  of  the  intestine.  Instead  of 
constipating  our  patients  for  five  or  seven  days  by  filling  them 
full  of  opium  immediately  after  the  operation,  the  rule  was 
observed  to  produce  an  evacuation  on  the  third  or,  at  the  latest, 
the  fourth  day  after  the  operation.  This  was  done  by  adminis- 
tering a  dose  of  salts  early  in  the  morning ;  an  hour  after  that 
an  enema  consisting  of  four  ounces  of  sweet  oil  was  given,  to 
be  followed  in  about  half  an  hour  by  a  large  injection  of  soap- 
suds, which  generally  resulted  in  a  painless  and  easy  evacua- 
tion. After  the  stool  the  anus  was  washed  and  a  narrow  strip 
of  iodoform  gauze  was  slipped  into  the  breach. 

As  to  the  final  result,  these  have  to  be  noted  :  To  avoid  the 
occurrence  of  stricture,  subsequent  to  the  use  of  the  clamp  and 
cautery,  the  former  should  be  applied  so  as  to  stand  radially  to 
the  anal  aperture,  and  it  is  of  importance  not  to  embrace  in  the 
clamp  more  than  the  uppermost  third  of  each  hemorrhoidal 
node.  Finally,  to  avoid  hemorrhage,  it  is  important  to  use 
moderate,  that  is,  a  dull  cherry-red,  heat,  which  will  effectually 
shut  off  all  vessels.  If  the  cautery  is  too  hot  the  nodes  are 
burnt  off  too  quickly,  and  the  eschar  is  not  deep  enough.  Hence, 
when  the  clamp  is  taken  off  and  the  slender  thrombi  are  dis- 
turbed, arterial  hemorrhage  is  apt  to  set  in,  and  will  require 
individual  ligature  of  the  bleeding  vessels.  Another  safeguard 
against  hemorrhage  is  the  tampon  tube,  a  piece  of  stout  rubber 
tubing,  four  inches  in  length,  wound  about  with  a  piece  of  iodo- 
form gauze,  well  greased  and  then  slipped  into  the  anus,  its 
proximal  end  reaching  beyond  the  sphincter.  While  permitting 
the  escape  of  flatus,  this  obturator  will  control  oozing  better 
than  anything  else,  besides  serving  readily  in  the  administration 
of  the  first  enemata.  Of  course,  this  tube  has  to  be  plugged 
up  after  the  first  oil  and  soap-water  enemata.  As  to  the  use  of 
opiates,  the  general  rule  was  this,  to  give  the  patient  a  small 
hypodermic  injection  of  morphine  for  the  first  night  and  none 
afterward.  Of  course,  this  rule  suffered  occasional  exceptions, 
but  in  general  was  well  observed.  It  was  gratifying  to  see  how 
rapidly  the  patients  recovered  their  appetite,  and  how  soon, 
generally  on  the  sixth  day,  they  were  able  to  leave  the  bed. 
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Care  was  taken  to  cause  a  daily  stool  by  enema,  and  this,  to- 
gether with  the  absence  of  the  effects  of  opium,  had  a  most 
excellent  influence  upon  the  physique  and  morale  of  our  other- 
wise abnormally  sensitive  patients.  The  average  duration  of 
the  after-treatment  was  three  weeks. 

Next  in  frequency  were  the  operations  by  ligature,  which  was 
employed  in  sixty-three  cases.  Though  not  very  pleasant  to 
the  patient,  I  consider  the  ligature  of  hemorrhoids  a  very  safe 
and  very  convenient  method  of  treatment  in  the  hands  of  the 
general  practitioner.  No  special  instrumentarium  is  needed, 
the  pocket-case  furnishing  all  the  requisites,  and  the  procedure 
is,  judging  from  our  experience,  also  an  entirely  safe  one.  Only 
in  one  instanue  did  a  serious  complication  occur,  when  hemor- 
rhage set  in  on  the  second  day,  apparently  from  slipping  of  an 
unsafely  applied  ligature.  Considerable  blood  was  lost  before 
the  facts  were  ascertained,  and  the  patient  became  very  anaemic 
and  restless  after  the  expulsion  of  large  quantities  of  liquid  and 
clotted  blood  from  the  rectum.  An  anaesthetic  had  to  be  given 
to  insure  tolerance,  when,  under  the  guidance  of  a  speculum 
the  bleeding  artery  was  easily  found  and  deligated.  The  patient 
made  a  somewhat  delayed  but  perfectly  good  recovery.  An- 
other drawback  of  the  ligature  is  the  prolonged  and  severe  pain 
felt  by  most  patients,  necessitating  the  steady  use  of  opiates 
until  the  ligatures  are  cast  off.  Finally,  it  was  noted  that 
patients  whose  hemorrhoids  were  ligatured  almost  invariably 
required  the  use  of  the  catheter,  which  had  to  be  used  much 
longer  than  after  the  other  operations.  The  ultimate  results 
and  the  duration  of  the  treatment  were  not  different  from  those 
observed  after  the  use  of  the  clamp  and  cautery. 

Whitehead's  or  Lange's  operation  was  generally  reserved  for 
the  more  aggravated  cases  characterized  by  prolapse  of  the  anal 
or  rectal  mucous  membrane.  A  few  years  ago  a  hot  and  some- 
what intemperate  controversy  took  place  in  one  of  our  medical 
journals  regarding  the  merits  of  this  method.  A  rising  light  on 
the  field  of  rectal  specialism  condemned  the  operation  off-hand, 
basing  the  condemnation  upon  a  purely  theoretical  basis,  not 
having  at  that  time  ever  done  this  operation  himself.     To  gain  a 
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personal  knowledge  of  the  facts  bearing  upon  the  question  I 
commenced  to  perform  the  operation  on  selected  cases,  and 
have  even  permitted  my  house  surgeons  to  do  it,  so  as  to  test 
the  method  in  more  and  less  skilled  hands.  In  addition  to  the 
forty-seven  cases  operated  at  Mount  Sinai  Hospital,  my  personal 
experience,  gained  in  the  German  Hospital  and  in  private 
practice,  embraces  twenty-four  other  cases,  that  is,  a  total  of 
seventy-one,  an  adequate  number  to  justify  a  competent  judg- 
ment of  its  merits  and  disadvantages. 

First  of  all,  the  operation  is  perfectly  rational  and  well  con- 
ceived. Properly  performed,  it  is  not  as  rapid  as  that  by  liga- 
ture or  the  clamp  and  cautery,  but  it  is  neither  very  bloody  nor 
technically  difficult.  Its  results,  if  the  essential  points  of  the 
easy  technique  are  faithfully  adhered  to,  are  more  brilliant  and 
rapid  than  those  of  any  other  known  method.  It  is  not  fair  to 
charge  ill  results  due  to  imperfectly  done  operations  to  the 
method.  As  in  Lange's  and  Whitehead's,  so  has  this  operation 
in  my  hands  yielded  invariably  good  results.  Among  the  cases 
operated  on  by  the  less  experienced  men  belonging  to  the  house 
staff,  two  forms  of  failure  were  to  be  noted.  First,  the  failure  to 
get  complete  primary  union,  leading  to  the  establishment  of  a 
semicircular  or  circular  cicatricial  stricture ;  and,  secondly, 
ectopy  of  the  anal  mucous  membrane,  caused  by  the  unnecessary 
removal  of  circumanal  integument.  Profuse  hemorrhage  during 
the  operation,  as  well  as  the  two  other  shortcomings,  are  not 
inherent  to  the  operation  itself,  but  are  purely  the  result  of  im- 
proper and  unsurgical  management.  I  shall  not  weary  you  by 
a  description  of  the  steps  of  the  operation,  and  let  it  be  sufficient 
to  say  that  the  average  duration  of  the  operation  was  thirty 
minutes,  that  very  little  pain  was  experienced  by  the  patients, 
and  that  their  bowels  were  generally  moved  about  sixty  hours 
after  the  operation  in  the  manner  described  above. 

Very  great  pains  were  taken  in  the  preparation  of  the  bowel 
before  the  operation  by  thorough  purgation  and  daily  enemata 
for  at  least  three  days.  On  the  morning  of  the  operation,  after 
a  large  enema  had  cleansed  the  gut,  an  opium  suppository  was 
slipped  in.     To  prevent  soiling  of  the  field  by  feces  during  the 
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operation,  a  large  sponge,  secured  by  a  string,  is  pushed  high 
up  into  the  rectal  pouch,  after  which  step  the  mucous  membrane 
and  skin  of  the  breach  are  thoroughly  cleansed  with  a  sponge 
held  by  forceps,  soft  soap  and  water,  and  finally  a  sublimate 
irrigation.  During  the  operation  strict  cleanliness  must  be  ob- 
served to  insure  primary  union.  Three  times  in  forty-seven 
cases  we  failed  to  get  primary  union.  Either  the  stitches  were 
put  in  with  too  much  tension  and  cut  through  prematurely,  or 
the  wound  being  infected  suppuration  set  in.  In  every  one  of 
these  cases  a  circular  cicatrix  appeared,  and  was  tending  to  the 
formation  of  stricture.  In  each  case  excision  of  the  cicatrix  and 
suture  remedied  the  trouble.  In  one  case,  where  too  much  of 
the  outer  integument  had  been  removed,  we  had  to  deal  with  a 
condition  more  difficult  to  remedy.  A  not  inconsiderable  ectopy 
or  eversion  of  the  anal  mucous  membrane  took  place  in  this 
case,  and  gave  rise  to  ulceration  and  hemorrhage.  I  suggested 
a  plastic  procedure,  but  the  patient  was  unwilling  to  undergo 
another  operation,  which  would  confine  her  to  bed  for  two  weeks. 
Hence,  I  have  contented  myself  by  superficially  searing  the  anal 
margin  with  the  actual  cautery,  and  doing  this  repeatedly  until 
the  mucous  membrane  became  toughened  and  dry,  somewhat 
resembling  outer  skin. 

Altogether,  we  may  say  that  the  operation  is  indicated  in 
cases  of  extensive  protrusion  of  the  anal  mucous  membrane, 
that  it  gives  excellent  results  if  performed  properly  by  a  person 
who  has  had  a  good  surgical  training,  and  who  has  seen  the 
operation  done  properly.  To  an  infrequent  operator  in  general 
practice,  who  would  have  to  operate  with  inadequate  assistance, 
the  operation  cannot  be  recommended. 

Ischiorectal  Fistula-in-ano,  and  Abscess.    , 

Of  well-established  cases  of  fistula-in  ano  were  operated  118. 
As  regards  their  importance,  it  can  be  said  that  in  extent  and 
variety  a  great  diversity  was  observed,  hence  the  length  of  time 
needed  for  the  cure  also  varied  from  between  five  days  to  sixty- 
five  days,  the  average  being  eighteen  days.     In  very  extensive 
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wounds,  caused  by  the  division  of  the  bridge,  especially  where 
the  topographical  relations  of  the  wound  were  simple,  a  very 
considerable  shortening  of  the  time  required  for  healing  was 
accomplished  by  a  careful  excision  of  the  pyogenic  membrane 
of  the  fistula  and  immediate  catgut  suture  of  the  wound  in  tiers. 
In  twelve  cases  excision  and  suture  were  employed  with  very 
gratifying  success.  In  each  one  of  these  six  or  eight  weeks 
would  have  been  required  to  bring  about  closure  of  the  wound 
by  granulation.  The  suture  permitted  us  to  heal  these  extensive 
wounds  in  most  of  the  cases  in  two,  three,  in  the  worst  ones  in 
four  weeks.     All  the  patients  were  cured. 

Among  the  forty-nine  cases  of  ischio-rectal  abscess  there  were 
some  dreadful  forms  of  destructive  phlegmon  of  the  ischio- 
rectal connective  tissue.  A  considerable  proportion — over  one- 
third — occurred  in  diabetic  subjects,  and  in  some  of  the  cases 
the  process  involved  scrotum,  perineum,  and  the  space  beyond 
the  pelvic  fascia.  Three  of  the  worst  and  most  neglected  cases 
died  :  one  of  exhaustion,  shortly  after  all  the  recesses  and  sinuses 
had  been  laid  open  by  the  knife ;  a  second  one  of  metastatic 
gangrene  of  the  lung;  the  third  patient  of  a  gangrene  of  the 
entire  scrotum  and  perineum.  In  all  of  the  cases  the  tendency 
to  the  spread  of  the  destructive  process  was  very  marked,  and,  I 
believe,  was  considerably  accentuated  by  the  fact  that  previous 
to  the  admission  of  the  patients  to  the  hospital  the  trouble  had 
been  fomented  and  encouraged  by  the  prolonged  use  of  poultices. 
The  therapy  employed  was  always  a  very  energetic  and  compre- 
hensive one,  consisting  in  converting  the  irregular  burrows  into 
a  simple  and  shallow,  often  very  extensive,  wound.  It  was  grati- 
fying to  see  the  immediate  improvement  in  the  condition  of  the 
patients,  and  most  notable  was  the  circumstance  that  where, 
during  the  progress  of  an  active  suppuration,  considerable  quan- 
tities of  sugar  (up  to  10  per  cent.)  had  been  observed  in  the 
urine,  this  proportion  of  sugar  was  either  very  much  diminished, 
or,  in  some  cases,  entirely  disappeared  after  every  thoroughgoing 
operation.  I  hardly  need  to  say  that  in  many  of  the  cases 
belonging  to  this  class  months  were  required  to  fill  up  the  exten- 
sive gaps  caused  by  sloughing   and  subsequent  incisions,  the 
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longest  period  of  treatment  noted  being  124  days.  In  one  case 
a  secondary  plastic  by  suture  notably  shortened  the  time  of 
treatment. 


Ulcers  of  Rectum,  and  Fissure -in  ano. 

Six  times  chronic  ulcers  of  the  rectum  came  under  treatment. 
In  three  instances  the  affection  was  the  result  of  operations  per- 
formed months,  or  even  more  than  a  year,  previous  for  hemor- 
rhoids by  practitioners  not  connected  with  the  hospital ;  once 
the  operation  was  by  ligature,  twice  by  the  clamp  and  cautery. 
In  every  one  of  these  cases  the  presence  of  the  elevated,  smoothly- 
granulating  ulcer  was  the  cause  of  a  remarkable  train  of  nervous 
symptoms  involving  the  urinary  organs.  One  of  the  patients,  a 
very  busy  physician,  suffered  from  excruciating  pain  at  defeca- 
tion, radiating  to  the  thighs  and  the  penis,  and  frequent  and 
painful  micturition.  He  had  become  an  habitual  morphinist,  and 
had  submitted  to  repeated  operations,  consisting  of  stretching 
the  sphincter  and  the  application  of  chemical  caustics  and  the 
actual  cautery  to  the  ulcer,  which  was  situated  anteriorly  just 
above  the  proximal  margin  of  the  sphincter  and  corresponding 
to  the  prostate.  The  size  of  the  smooth  and  pale  ulcer  was  that 
of  a  three-cent  piece.  On  excision  it  was  found  that  the  base  of 
the  indolent  ulcer  consisted  of  a  thick  cicatricial  mass  extending 
through  the  entire  thickness  of  the  gut.  This  mass  was  excised 
and  the  resulting  rather  extensive  wound  was  united  by  three 
tiers  of  buried  catgut  sutures.  From  the  moment  of  the  ex- 
cision all  the  reflex  pains  disappeared,  and  the  patient  ceased  to 
use  morphine.  In  every  one  of  the  other  cases  excision  and 
suture  were  employed  with  satisfactory  results. 

Fissure-in-ano  complicating  hemorrhoids  was  observed  in 
eighteen  cases.  Four  times  it  occurred  without  any  complica- 
tion. The  treatment  consisted  mostly  in  stretching  the  sphincter 
and  a  shallow  incision  of  the  superficial  fibres  of  this  muscle. 
In  three  cases,  however,  where  much  cicatricial  matter  had  been 
deposited  about  the  fissure,  the  entire  mass  was  excised,  and 
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once,  where  this  excision  extended  to  a  considerable  depth,  the 
buried  catgut  suture  was  resorted  to. 

Cicatricial  Strictures  of  Rectum. 

Extensive  and  mostly  intractable  ulcerative  proctitis  was  ob- 
served six  times,  the  patient  being  in  each  case  a  woman.  As 
to  the  previous  history,  syphilis  was  indubitably  present  only  in 
one  case.  Twice,  however,  a  history  of  suppuration  of  the 
Bartholinian  gland  could  be  assumed.  In  four  cases  linear  proc- 
totomy, followed  by  gradual  dilatation,  brought  about  a  moderate 
alleviation  of  the  disorder.  Twice  where  the  limits  of  the 
multiple  strictures  and  ulcers  could  not  be  reached  by  the  finger- 
tips, and  where  manipulations  in  the  organ  usually  led  to  febrile 
seizures  and  much  local  pain,  inguinal  colotomy  was  success- 
fully done  and  brought  great  relief  to  the  embarrassed  defecation. 
Subsequently,  in  one  of  these  cases,  excision  of  the  diseased 
section  of  the  rectum  was  practised,  with  fatal  termination  due 
to  collapse  from  acute  anaemia.  This  case  will  be  referred  to 
later  in  speaking  of  colotomy  and  excision  of  rectum  for  cancer. 

Prolapse  of  Anus. 

Protrusion  of  the  anal  and  rectal  mucous  membrane  was 
treated  in  eleven  cases,  mostly  of  children  of  tender  age.  In 
these  the  linear  application  of  the  actual  cautery,  producing  from 
four  to  eight  longitudinal  scars,  which  passed  through  the 
entire  thickness  of  the  rectal  and  anal  wall,  was  generally  fol- 
lowed by  a  cure.  Once,  in  the  case  of  a  lad  thirteen  years  old, 
repeated  applications  of  the  thermo-cautery  were  found  unavail- 
ing. Here  we  had  to  deal  with  a  very  lax  sphincter  and  a 
prolapse  of  the  mucous  lining  of  the  breach  which  measured 
three  inches.  Two  lozenge-shaped  segments  of  mucous  mem- 
brane and  skin,  five  inches  long  and  an  inch  wide,  the  widest 
parts  corresponding  to  the  anal  margin,  were  excised,  one  an- 
teriorly, the  other  posteriorly.  Then  the  edges  were  united  by 
a  number  of  tiers  of  buried  catgut  sutures   in  the  longitudinal 
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direction.  Defecation  was  brought  about  under  the  usual  pre- 
cautions on  the  third  day,  and  the  wounds  healed  throughout 
by  first  intention.     The  final  result  was  very  satisfactory. 

Atresia   Recti  and  Ani. 

A  newborn  male  child  was  admitted  with  enormous  distention 
and  vomiting,  due  to  atresia  recti.  Colotomy  was  performed  by 
Dr.  Wyeth,when  it  was  ascertained  that  the  rectum  was  absent, 
the  descending  colon  terminating  in  a  blind  pouch.  The  patient 
died  of  exhaustion  shortly  after  the  operation.  In  another  case 
of  a  male  child  anal  atresia  was  successfully  relieved  by  incision 
and  subsequent  proctoplasty.  In  a  third  case  where,  in  a  girl, 
anal  atresia  was  combined  with  congenital  recto-vaginal  fistula, 
defecation  being  done  through  the  vagina,  the  perineum  was 
split  open,  dividing  the  bridge  of  tissue  between  the  anus  and 
the  vagina.  Then  the  rectal  and  vaginal  cylinders,  together 
with  the  perineum,  were  restored  as  in  a  laceration  of  the 
perineum. 

Polypus  of  Rectum. 

Rectal  polypus  was  treated  in  seven  cases,  mostly  children, 
by  ligature  and  ablation.  The  eighth,  a  most  remarkable  case 
of  multiple  adenoma  of  the  rectum,  deserves  special  mention. 
The  patient,  a  poorly  nourished  anaemic  boy  of  eighteen,  stated 
on  admission  that  he  had  been  suffering  from  pain  and  pro- 
trusion of  a  tumor  on  defecation  since  about  twelve  years,  the 
trouble  becoming  worse  continually.  Examination  under  anaes- 
thesia showed  that  the  rectal  pouch  was  literally  crowded  full 
of  soft,  easily  bleeding,  pedunculated  masses,  the  upper  limit  of 
which  could  not  be  reached  by  the  finger.  The  sphincter  being 
lax,  it  was  very  easy  to  evert  the  lowermost  part  of  the  rectum, 
when  the  protruding  masses  appeared  to  be  as  large  as  a  large 
fist.  They  consisted  of  innumerable  single  and  lobulated  tumors, 
which  were  attached  by  pedicles  of  varying  thickness  to  the 
rectal  wall,  and  so  close  to  each  other  that  it  was  difficult  to 
find  even   a   small  patch   of  normal   mucous  surface.      All  of 
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these  masses  which  could  be  conveniently  reached  by  the  aid  of 
two  Sims  vaginal  specula  were  either  burnt  off  at  their  base 
with  the  thermo-cautery  or,  where  their  pedicles  were  rather 
massive,  were  first  tied  off  and  then  removed.  A  careful  micro- 
scopical examination  of  the  neoplasms  showed  them  to  be  true 
adenomata.  The  patient's  wretched  condition  forbade  a  further 
extension  of  the  measures  directed  against  the  neoplasms  on 
that  occasion.  Under  forced  feeding,  matters  improved  so  much 
that  four  weeks  after  the  first  operation  a  second,  more  exten- 
sive, attempt  was  deemed  expedient.  The  coccyx  and  lower 
half  of  the  sacrum  being  exposed  by  a  median  incision,  the 
former  and  the  lower  segment  of  the  latter  up  to  the  third  sacral 
foramen  were  removed.  The  rectum  was  then  laid  open  by  an 
incision  extending  just  from  above  the  sphincter  to  the  stump 
of  the  sacrum,  whereupon  the  organ  became  very  accessible  by 
means  of  broad  retractors.  The  adenomata,  located  well  up  in 
the  sacral  excavation,  were  then  removed,  either  by  ligature,  or 
those  that  were  attached  by  a  broad  base  by  the  actual  cautery. 
As  a  relapse  was  probable,  the  wound  was  left  open  to  permit 
of  a  continuous  supervision  of  the  site  of  the  disease,  or  eventu- 
ally of  a  repetition  of  the  treatment.  This  observation  was 
carried  on  for  two  months  subsequently,  and  a  number  of 
adenomatous  nodules  were  again  and  again  destroyed.  Should 
the  tendency  to  relapse  not  diminish,  an  extirpation  of  the  dis- 
eased part  of  the  gut  will  have  to  be  considered,  otherwise  the 
gut  will  be  closed  by  a  longitudinal  suture.1 

Carcinoma  of  Rectum. 

In  seventeen  cases  rectal  cancer  was  observed,  and  the  diag- 
nosis was  in  each  case  confirmed  by  microspical  examination. 
Five  times  the  patients  declined  to  submit  to  operative  treat- 
ment of  any  kind,  three  times  in  the  absence  of  stenosis,  and 
on  account  of  far-gone  emaciation  and  cachexia  no  operative 
measures  were  thought  to  be  advisable.     In  the  remaining  nine 

1  Plastic  closure  of  the  longitudinal  incision  was  done  July  12,  1893. 
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cases  inguinal  colotomy  was  done  five  times,  with  one  death. 
Kraske's  excision  of  the  rectum  was  performed  three  times 
with  one  death,  and  once  the  old-fashioned  perineal  extirpation 
was  successfully  resorted  to.  As  previously  mentioned,  inguinal 
colotomy  was  done  twice,  and  Kraske's  method  of  extirpation 
of  the  rectum  was  performed  once  for  ulcerative  proctitis.  The 
extirpation,  which  was  exceedingly  difficult  and  bloody,  resulted 
in  the  patient's  death  from  acute  anaemia ;  the  colotomies  were 
successful. 

In  considering  these  methods  we  have  at  our  disposal  seven 
colotomies  and  five  extirpations  of  the  rectum.  The  experience 
gathered  from  this  material  may  be  summarized  in  these  re- 
marks :  Cicatricial  or  neoplastic  stenosis  of  the  rectum  was 
always  considered  an  ample  indication  for  the  performance  of 
colotomy,  which  was  successful  and  afforded  great  relief  in  six 
cases.  Though  it  was  mostly  found  to  be  a  comparatively  easy 
operation,  twice  a  serious  difficulty  was  met  with  in  the  shape  of 
a  short  or  retracted  mesocolon.  In  one  case,  that  of  a  very  fat 
old  man  suffering  from  far-gone  and  high-reaching  cancer,  the 
mesentery  of  the  sigmoid  flexure  was  a  hard,  unyielding,  and 
shrunken  mass  of  cancerous  tissue.  The  gut  was  so  closely 
attached  to  the  pelvis  that  its  fixation  to  the  abdominal  wall  was 
a  matter  of  much  labor  and  great  difficulty.  The  patient  was 
suffering  from  a  chronic  bronchial  catarrh,  with  a  tenacious 
secretion,  and  had  contracted  the  bad  habit  of  hawking  and 
coughing  in  a  violent  manner  to  clear  his  windpipe.  Silk 
sutures  were  used,  and  the  gut  was  incised  on  the  third  day 
after  the  operation,  and  the  mucous  membrane  was  then  stitched 
to  the  skin  with  an  additional  row  of  sutures.  On  the  fifth  day, 
when  success  seemed  assured,  the  distal  row  of  sutures  gave 
way  during  a  fit  of  coughing,  and  small  intestine  prolapsed  and 
became  soiled  with  feces.  The  patient  did  not  notice  the  acci- 
dent, and  it  was  noticed  only  when  after  another  access  of 
coughing  a  coil  of  gut  slipped  out  from  under  the  dressings.  It 
could  not  be  ascertained  for  how  long  this  state  of  affairs  had 
existed,  but  the  mischief  proved  to  be  irreparable.  About  three 
feet  of  intestine  were  found  thoroughly  smeared  over  with  semi- 
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liquid  feces,  and  intensely  congested.  Though  they  were  care- 
fully cleansed  and  easily  replaced,  an  intense  septic  peritonitis 
developed  within  a  few  hours  and  carried  away  the  patient. 

In  the  other  case  colotomy  had  to  be  done  for  ulcerative 
cicatricial  stenosis  in  a  young  woman.  The  mesentery  was 
found  short  and  rigid  as  high  up  as  the  splenic  flexure,  and 
rather  than  make  another  incision  I  determined  to  attach  the 
colon  at  the  usual  place  as  well  as  could  be  done.  Here,  as  in 
the  former  case,  the  formation  of  a  spur  was  out  of  question, 
but  the  patient  being  very  lean  and  emaciated,  fixation  of  the 
gut  was  finally  accomplished.  The  absence  of  a  spur  was  found 
to  be  a  great  drawback,  as  considerable  quantities  of  feces 
escaped  into  the  distal  part  of  the  rectum  to  regurgitate  or  to 
cause  much  suffering  during  their  passage  through  the  strictured 
and  ulcerated  bowel.  Later  in  this  case  extipation  of  the  rectum 
was  performed  at  the  urgent  request  of  the  patient,  and  the 
shortness  and  rigidity  of  the  mesorectum  was  found  to  be  a 
formidable  obstacle  to  the  safe  performance  of  the  operation. 

Prolapse  of  the  intestinal  mucous  membrane,  or  rather  eversion 
of  a  section  of  the  gut,  was  observed  once,  in  a  case  of  ulcerative 
and  strictured  rectum.  With  a  view  to  a  future  extirpation  of 
the  diseased  part  of  the  organ,  colotomy  was  done  rather 
high  up,  and  in  a  portion  of  the  colon  having  a  long  mesentery. 
In  this  case  the  colon  was  surrounded  by  an  unusually  massive 
deposit  of  fat,  and  fixation  of  the  gut  was  rendered  somewhat 
difficult  because  the  determination  of  the  proximal  and  distal 
portion  of  the  colon  could  not  be  satisfactorily  made.  Hence  it 
happened  that  the  loop  of  intestine  selected  for  fixation  was 
attached  with  a  twist,  and  defecation  requiring  more  than  the 
normal  amount  of  intra-abdominal  pressure,  together  with  the 
causes  mentioned  before,  led  to  a  considerable  prolapse.  But 
as  it  was  intended  to  close  the  artificial  anus  after  the  extirpa- 
tion of  the  rectum,  this  inconvenience  will  be  remedied. 

Under  ordinary  circumstances,  colotomy  was  done  as  follows  : 
Whenever  possible,  the  patient's  bowel  was  prepared  by  a 
thorough  purgation,  then  the  longitudinal  incision  was  made  two 
inches  to  the  inward  of  the  left  anterior  superior  spine,  beginning 
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two  inches  above  Poupart's  ligament.  After  division  of  the  peri- 
toneum this  was  attached  to  the  skin  by  a  few  silk  sutures.  Then 
the  colon  was  sought  for  and  withdrawn.  Whenever  extirpation 
was  considered  probable,  the  most  proximal  part  of  the  colon 
was  attached  to  the  abdominal  wall  that  could  be  drawn  to  and 
comfortably  fixed  in  the  wound.  The  tension  produced  by  this 
mode  of  fixation  would  also  prevent  prolapse.  To  ascertain 
whether  the  coil  of  gut  selected  is  parallel  with  the  axis  of  the 
colon  or  is  twisted,  Czerny's  expedient  was  found  very  useful. 
If  the  coil  is  as  it  .should  be,  the  finger,  if  passed  down  to  the 
posterior  pelvic  wall,  along  the  gut  and  its  mesentery  on  the 
outside,  should  remain  on  the  lateral  or  outer  side  of  the  mesen- 
tery ;  that  is,  the  mesentery  should  be  felt  as  a  screen  extending 
upward  and  downward  and  preventing  the  passage  of  the  finger- 
tip to  the  inner  or  medial  side  of  the  gut  and  mesentery.  If  the 
gut  is  twisted  the  finger,  slipped  down  from  the  lateral  or  outer 
side  of  the  gut,  will  find  its  way  to  the  inner  or  medial  side  of 
the  mesentery.  The  colon  is  now  withdrawn  sufficiently  to  bring 
the  mesentery  of  the  middle  of  the  coil  to  the  surface,  a  long, 
well-disinfected  shawl-pin  is  passed  through  skin,  peritoneum 
on  one  side,  then  through  the  mesentery  behind  the  gut,  then 
through  peritoneum  and  skin  on  the  other  side.  Finally  a 
single  circular  continuous  suture  is  run  around  the  incision, 
uniting  parietal  peritoneum  to  the  gut  if  the  intestine  is  not  to 
be  incised  immediately.  Should  this  be  deemed  necessary,  two 
superimposed  peritoneal  sutures  will  give  better  security  against 
fecal  infection.  To  prevent  traction  or  compression  of  the  attached 
coil  of  gut  by  the  dressings,  we  have  been  in  the  habit  of  placing 
over  the  wound  a  semi-globular  tea-strainer,  which  permitted  the 
escape  of  all  secretions  and  prevented  the  adhesion  of  the  dress- 
ings to  the  intestine.  Forty-eight  hours  after  the  operation,  and 
after  the  withdrawal  of  the  pin,  the  gut  was  opened  by  a  trans- 
verse incision  reaching  nearly  down  to  the  mesentery.  In  the 
fatal  case  mentioned  before,  the  use  of  a  shawl-pin  was  impossible, 
and  in  a  similar  case  it  would  be  proper  to  close  the  first  incision 
and  to  perform  colotomy  on  the  right  side. 

It  was  claimed  that  colotomy  had  the  tendency  to  check  the 
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growth  of  rectal  cancer,  or  lead  to  a  cure  of  ulcerative  proctitis. 
In  none  of  the  cases  referred  to  here  could  such  a  thing  be 
observed ;  the  cancers  continued  to  extend,  and  ulcerations  did 
not  yield  to  local  treatment  more  readily  than  before  operation. 
But,  on  the  other  hand,  it  cannot  be  denied  that  because  the 
feces  were  diverted  from  the  diseased  parts,  not  only  did  the 
patients  suffer  much  less  pain,  but  infection  was  better  combated 
by  irrigations  from  below,  and,  there  being  less  retention,  the 
septic  and  febrile  elements  of  the  malady  were  lessened,  and  the 
operation  generally  resulted  in  an  improvement  of  the  patient's 
general  condition. 

Extirpation  of  rectum  was  performed  by  myself  in  five  cases, 
four  times  for  carcinoma  and  once  for  strictures  caused  by  ulcer- 
ative proctitis.  Of  these  five  patients  two  died  in  consequence 
of  the  operation,  both  of  acute  anaemia;  one  suffering  from  car- 
cinoma, the  other  from  ulcerative  proctitis.  In  both,  Kraske's 
operation  was  done.  The  first  of  these  fatal  cases  concerned  a 
very  flabby,  fat,  and  anaemic  person,  aged  forty-nine,  with  a  high- 
seated  circular  cancer  extending  further  than  the  finger  could 
reach.  The  operation  was  very  easy,  and  consumed  only  thirty 
minutes.  The  hemorrhage  was  moderate,  but  proved  to  be 
fatal,  as  the  woman's  pulse,  which  had  become  thready  and  rapid 
toward  the  end  of  the  operation,  never  recovered  in  spite  of 
energetic  stimulation.  She  died  twelve  hours  after  the  com- 
pletion of  the  excision. 

The  second  fatal  case  was  the  one  of  a  young  married  woman 
of  thirty,  on  whom  colotomy  had  been  done  several  months 
previous  to  extirpation  for  very  extensive  and  high-reaching 
ulcerative  and  stricturing  proctitis.  As  mentioned  before,  serious 
difficulty  was  encountered  in  this  colotomy  from  shortness  of 
the  mesocolon.  The  patient  was  not  content  with  the  marked 
improvement  of  her  condition  following  colotomy,  and  urgently 
requested  an  extirpation,  so  as  to  get  rid  of  her  artificial  anus. 
Though  her  general  nutrition  was  vastly  better  than  before 
colotomy,  I  earnestly  dissuaded  her  from  this  serious  step,  fear- 
ing that  she  lacked  strength  enough  to  withstand  the  shock  of 
extirpation,  which,  judging  from  the  shrunken  and  brittle  meso- 
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colon  found  during  colotomy,  would  in  all  probability  turn  out 
a  very  difficult  and  tedious  process.  Finally,  I  yielded  to  her 
entreaties,  and  having  plainly  warned  her  of  the  great  risk  taken, 
determined  to  excise  the  morbid  part  of  the  gut.  The  operation 
was  very  difficult,  bloody,  and  tedious.  The  rectum  was  very 
brittle,  tearing  whenever  it  was  firmly  grasped  by  hand  or  instru- 
ment, and  its  attachments  to  the  sacral  excavation,  and,  higher 
up,  to  the  posterior  aspect  of  the  pelvic  cavity,  were  very  dense 
and  vascular.  The  vessels,  being  imbedded  in  unyielding  inflam- 
matory material,  did  not  retract,  and  their  securing  by  clamps 
and  ligature  also  met  with  much  difficulty  on  account  of  the 
brittleness  of  the  tissues.  Six  inches  of  the  gut  were  removed, 
and  the  stump  was  attached  to  the  edge  of  the  sacral  section. 
Profound  collapse  set  in  immediately  after  ablation  of  the  rectum, 
the  peritoneal  wound  was  hastily  packed  with  iodoform  gauze, 
and  the  patient  having  been  brought  to  bed,  forty-five  minutes 
after  the  beginning  of  the  operation,  was  subjected  to  all  known 
forms  of  stimulation,  including  three  saline  infusions  into  her 
median  vein.  These  were  each  time  followed  by  an  evanescent 
improvement  of  the  pulse,  but  consciousness  never  returned,  and 
the  patient  died  twenty-four  hours  after  she  had  been  brought  to 
bed.  Toward  the  end  the  temperature,  which  had  been  sub- 
normal for  sixteen  hours,  began  to  rise,  and  just  before  death 
reached  1040  F.,  indicating  that  infection  of  the  wound  had 
probably  taken  place. 

The  other  two  cases  of  Kraske's  operation  were  successful. 
In  both  about  six  inches  of  the  gut  were  removed.  The  patients' 
general  condition  being  good,  they  easily  overcame  the  entail- 
ing shock.  The  peritoneal  wound  was  immediately  closed  by 
catgut  sutures,  and  the  recesses  of  the  formidable  wound  having 
been  tightly  packed  with  strips  of  iodoform  gauze,  the  rectal 
stump  was  attached  to  the  sacral  angle  of  the  external  wound 
by  a  few  stout  sutures.  None  of  the  operations  took  more  than 
one  hour's  time,  and  the  hsemostasis  and  management  of  the  other 
details  of  the  procedure  were  rendered  remarkably  easy  where 
the  tissues  were  found  to  be  normal.  The  packings  were  re- 
moved on  the  fourth  day  after  an  evacuation  of  the  bowel  by  a 
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high  enema.  In  the  first  of  these  cases,  presented  to  the  Academy 
of  Medicine  of  New  York  about  four  years  ago,  a  marked  hernial 
tendency  was  noticeable  in  the  scar  for  about  a  year  after  the 
operation,  whenever  the  intra-abdominal  pressure  was  increased 
in  coughing  or  during  defecation.  This  tendency,  however, 
disappeared,  and  the  patient  was  perfectly  well  for  four  years. 
A  kw  weeks  ago  he  presented  himself  with  a  local  relapse,  and 
though  his  general  state  was  still  very  good,  I  declined  to  inter- 
fere on  account  of  a  suspicious  infiltration,  extending  far  up  the 
prostate  and  neck  of  the  bladder.  Had  merely  colotomy  been 
done  in  this  case,  the  patient  would  have  presumably  died  two 
or  three  years  ago. 

The  second  successful  case  was  that  of  a  middle-aged,  ruddy 
physician  hailing  from  the  Northwest.  Here,  also,  about  six 
inches  of  the  rectum  were  excised  twenty-two  months  ago, 
according  to  Kraske.  The  operation,  though  very  bloody,  was 
comparatively  easy,  and  was  excellently  borne,  and  the  patient 
was  discharged  cured  eight  weeks  after  it.  As  a  portion  of  the 
sphincter  was  saved,  a  secondary  plastic  operation  was  done  in 
October,  1891.  But  the  nervous  supply  of  the  sphincter  having 
been  cut,  this  measure  did  not  markedly  improve  the  patient's 
control  of  the  bowel.  Still  it  is  to  be  said  that  in  these,  as  well 
as  in  other  cases  of  rectal  excision  in  which  the  sphincter  had 
to  be  sacrificed,  the  fibres  of  the  retracted  levator  ani  were  uni- 
formly found  to  form  a  sort  of  third  sphincter,  offering  sufficient 
resistance  to  a  solid  fecal  column  to  retain  it,  or  at  least  give  the 
patient  sufficient  warning  and  time  to  enable  him  to  reach  a 
place  of  easement.  In  this  case  no  signs  of  relapse  are  visible 
at  the  present  time,  and  the  patient's  physical  and  mental  con- 
dition is  in  every  way  far  preferable  to  the  state  of  despairing 
resignation  which  we  observe  in  those  on  whom  colotomy  alone 
was  performed. 

In  the  case  of  a  woman  fifty  years  old,  whose  very  wide 
pelvic  aperture  permitted  easy  access  without  extirpation  of  the 
sacrum,  the  coccyx  alone  being  excised,  four  and  a  half  inches 
of  the  rectum  were  removed  according  to  the  old-fashioned 
perineal  method.     She  made  an  easy  and  rapid  recovery,  but  as 
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only  five  months  have  elapsed  since  the  operation,  no  conclu- 
sion as  to  its  lasting  value  can  be  expressed. 

As  to  the  preference  of  the  radical  operation  to  colotomy, 
where  the  patient's  general  condition  permits  it,  there  can  be  no 
serious  discussion.  But  the  cases  must  be  carefully  selected, 
and  the  determining  factor  should  be  sought  rather  in  the 
general  powers  of  resistance  of  the  patient  than  in  the  extent 
of  the  local  disease.  I  may  be  permitted  to  mention  here  that 
one  of  my  patients,  from  whom  I  removed,  at  Mount  Sinai 
Hospital,  six  inches  of  cancerous  rectum  nine  years  ago,  and 
who  had  a  relapse  three  months  afterward,  for  which  a  second 
time  an  additional  two  inches  of  the  gut  was  removed,  is  perfectly 
well  to  this  day.  The  sphincter  was  saved  here,  and  at  the 
second  operation  the  rectal  stump  was  brought  down  to  the 
original  site  of  the  anus  and  attached  there.  This  patient  now 
exhibits  a  very  effective  degree  of  sphincteric  control. 

Regarding  the  mode  of  performance  of  extirpation  of  the 
rectum,  a  few  remarks  may  not  be  amiss : 

First.  Select  only  cases  that,  though  showing  other  signs  of 
illness,  still  possess  a  very  good  circulation ;  in  short,  whose 
heart  and  blood  supply  are  fairly  preserved.  Do  not  omit  to 
prepare  the  patient  by  preliminary  colotomy  where  much  fecal 
distress  and  more  or  less  fever  are  due  to  stricture  and  ulcera- 
tion, and  pay  scrupulous  attention  to  your  patient's  preparatory 
feeding  and  general  regime. 

Second.  During  the  operation  husband  your  patient's  blood 
by  careful  haemostasis.  Not  one  drop  of  blood  should  be  un- 
necessarily lost.  Much  of  it  must  be  shed  unavoidably.  Mass 
ligatures,  single  ligatures,  temporary  clamping,  packing,  and 
finger  pressure,  in  short,  all  the  expedients  practised  by  the 
modern  surgeon  for  saving  blood  in  abdominal  operations, 
should  be  scrupulously  employed,  and  to  their  widest  extent. 

Third.  The  most  painstaking  asepsis  is  an  essential  condition 
of  success.  A  serious  source  of  infection  is  the  rectal  tube 
itself.  To  avoid  contamination  from  this  source,  the  lower  end 
of  the  diseased  rectal  segment  should  be  tied  off  at  once,  as 
soon  as  enough  of  it  has  been  dissected  out  to  permit  of  the 
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application  of  a  ligature.  In  developing  the  organ  from  the 
pelvic  cavity  as  little  force  should  be  used  as  possible,  as  septic 
rectal  contents  may  find  easy  egress  through  accidental  rents 
long  before  they  are  discovered.  The  surgeon  should  never  go 
too  near  the  muscularis  of  the  gut,  and  should  keep  outside  of 
the  circum-rectal  envelope  of  fat.  Should  the  gut  be  accidentally 
torn  or  incised,  the  breach,  however  small,  should  immediately 
be  closed  by  tight  suture.  As  long  as  the  integrity  of  the  gut 
is  not  broken  irrigation  will  be  unnecessary.  But  where  the 
gut  is  accidentally  opened,  copious  irrigation  will  become  in- 
dispensable. 

Both  hsemostasis  and  asepsis  will  be  materially  assisted  by 
the  employment  of  the  posture  recommended  by  Lange,  of  New 
York,  which  resembles  Bozeman's,  inasmuch  as  the  prone 
patient's  breech  is  well  elevated  by  a  proper  support,  consisting 
of  one  or  more  hard  cushions.  I  have  found  that  raising  the 
breech  end  of  the  table,  its  legs  resting  on  two  wooden  chairs, 
answers  the  purpose  very  admirably. 

The  after-treatment  of  the  wound  should  be  according  to  the 
open  plan,  by  light  packing,  renewed  every  third  or  fourth  day. 
A  short  hot  sitz  bath,  preceding  the  change  of  dressings,  will 
be  very  grateful  to  the  patient  and  helpful  to. the  surgeon. 

The  patients  should  be  made  to  leave  the  bed  as  soon  as 
possible,  and  generally  long  before  the  wound  is  healed.  It 
sounds  paradoxical,  but  it  is  true,  that  they  are  sooner  able  to 
walk  than  to  sit  up  with  comfort.  If  tired,  they  should  be 
ordered  to  lie  down  and  rest,  but  the  sooner  and  the  more  they 
manage  to  walk  about,  the  more  rapid  will  be  their  general 
recovery. 
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DISCUSSION. 

Dr.  Lewis  S.  Pilcher,  of  Brooklyn. 

The  scope  of  Dr.  Gerster's  paper  is  so  extensive  that  at  this  time  a 
simple  running  comment  upon  a  number  of  his  points  will  be  all  that 
is  proper.  The  paper  has  presented  a  view  of  the  surgery  of  the  rectum 
as  practised  by  the  surgeons  of  Mount  Sinai  Hospital,  New  York.  It 
may  not  be  uninteresting  to  put  by  the  side  of  this  the  methods  em- 
ployed at  the  Methodist  Episcopal  Hospital,  of  Brooklyn,  by  my  col- 
league, Dr.  Fowler,  and  myself.  In  dealing  with  hemorrhoids  we 
have  employed  chiefly,  in  the  less  severe  cases,  ligation  and  excision, 
and  in  the  more  severe  cases  the  complete  excision  of  Whitehead  and 
Lange.  The  use  of  the  clamp  and  cautery  has  not  recommended 
itself  to  us,  chiefly  because  we  have  been  satisfied  with  the  simpler 
method  of  the  use  of  the  thread  and  scissors.  I  would  urge  the 
teaching  that  the  ligature  is  more  likely  to  be  the  best  agent  in  the 
treatment  of  piles  in  the  work  of  the  general  surgeon,  inasmuch  as  it 
is  equally  as  safe  as  the  clamp  and  cautery,  and  the  repair  is  nearly  as 
rapid,  and  especially  as  it  demands  no  particular  apparatus.  Whatever 
enables  one  to  do  without  special  apparatus  should  commend  itself  to 
the  surgeon.  There  is  one  possibility  in  connection  with  dealing  with 
hemorrhoids  by  ligature,  when  the  tumor  is  also  cut  away,  that  must 
not  be  overlooked,  namely,  the  possible  slipping  of  the  ligature  from 
the  stump  and  consequent  hemorrhage  into  the  cavity  of  the  rectum. 
In  one  of  our  cases  this  accident  happened  and  was  not  recognized 
by  those  in  attendance  until  such  an  enormous  loss  of  blood  had 
taken  place  that  death  from  acute  anaemia  resulted.  Another  case  in 
the  city  of  Brooklyn  has  come  to  my  knowledge  where  a  similar  acci- 
dent occurred,  and  death  resulted  from  the  hemorrhage.  We  cannot 
shut  our  eyes  as  to  the  possibility  of  such  an  accident  and  too  great 
care  cannot  be  exercised,  after  the  application  of  the  ligature,  to  leave 
sufficient  stump  so  that  the  ligature  will  not  slip. 

In  the  graver  cases  it  has  seemed  to  us  that  the  hemorrhoids  con- 
stituted a  tumor,  and  its  removal  and  the  application  of  sutures  as 
after  the  removal  of  a  mass  in  any  portion  of  the  body  was  an  emi- 
nently proper  surgical  procedure.  In  a  number  of  instances  this 
operation  has  been  resorted  to,  and  no  cases  have  given  more  satisfac- 
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tion.  In  all  these  cases  the  sufferings  of  the  patient  have  been  very 
great,  and  the  large  masses  which  rolled  out  when  the  bowels  were 
evacuated  were  such  as  certainly  to  appeal  for  radical  treatment. 
Their  enucleation  and  removal  and  the  bringing  down  of  the  healthy 
mucous  membrane  is  easily  accomplished,  and  primary  union  was 
secured  in  almost  every  case  with  speedy  restoration  to  health.  Until 
one  has  had  a  large  experience  and  acquired  considerable  special 
technical  skill,  the  time  required  is  greater  than  one  would  be  led  to 
expect  from  the  paper  of  Dr.  Gerster,  who  states  that  the  average 
time  is  half  an  hour.  The  tendency  to  bleeding  and  the  necessity 
for  the  application  of  abundant  ligatures  and  the  careful  application 
of  sutures  are  such  that  in  most  men's  hands  considerable  time  will  be 
required — three-quarters  of  an  hour,  and  in  some  cases  even  longer. 
This  necessarily  requires  considerable  resisting  power  on  the  part  of 
the  patient.  Those  who  are  aged,  weak,  and  debilitated  cannot  be 
considered  as  proper  patients  upon  whom  this  operation  should  be 
performed.  In  such  case  we  must  resort  to  the  clamp  and  cautery  or 
to  the  ligature  for  the  time  being,  even  though  we  might  later  consider 
it  best  to  resort  to  a  more  radical  procedure. 

In  regard  to  fistula,  I  have  nothing  to  add  except  to  say  that  in  a 
number  of  cases  excellent  results  have  been  obtained  by  dissecting 
out  the  entire  tract  and  applying  sutures  so  as  to  secure  primary  union, 
in  this  way  reducing  the  length  of  time  of  the  after-treatment.  There 
is,  however,  a  large  proportion  of  cases  to  which  this  method  cannot 
be  applied  and  which  must  be  treated  by  throwing  the  whole  thing 
into  an  open  wound  and  securing  healing  by  granulation.  Wherever 
it  is  applicable,  excision  of  the  fistula  and  suturing,  with  the  view  to 
primary  union,  will  certainly  be  attractive. 

In  the  matter  of  dealing  with  prolapse  of  the  rectum,,  I  recall  but  two 
cases  in  which  this  lesion  has  been  a  matter  of  special  interference  by 
us.  One  case  was  that  of  an  infant  with  prolapse  of  the  bowel  in 
consequence  of  straining  from  bladder  irritation.  This  was  in  the 
service  of  my  colleague,  Dr.  Fowler,  who  removed  a  V-shaped  portion, 
by  a  method  devised  by  Dr.  Roberts,  with  success. 

The  second  case  was  that  of  a  young  man  with  marked  descent  of 
the  rectum.  When  he  strained,  three  inches  or  more  of  the  bowel 
would  come  down.  I  systematically  excised  the  whole  mass,  as  in  the 
Whitehead-Lange  operation  for  piles.  In  the  course  of  the  operation 
the  peritoneal  cavity  was  opened,  but  it  was  closed  and  a  perfectly 


I50  DISCUSSION. 

satisfactory  result  was  obtained.  In  adults,  at  least,  where  there  is 
well-established  relaxation  of  the  pelvic  contents  and  less  tendency  to 
contraction  following  the  application  of  the  cautery  than  would  be 
the  case  in  infants,  this  is  a  method  which  I  am  inclined  to  think 
would  be  found  advisable  rather  than  resorting  to  linear  scarification, 
as  formerly  practised. 

The  greatest  amount  of  surgical  interest  in  this  region  attaches  to 
cases  of  carcinoma  of  the  rectum.  Of  such  cases  we  have  had  ten  in 
the  past  five  years.  Of  these,  I  find  that  in  three  the  extent  of  the  local 
disease  and  the  general  cachexia  were  so  great  as  to  make  it  undeniably 
evident  that  operative  interference  for  extirpation  was  inadvisable. 
In  one  of  these  three  cases,  the  obstructive  symptoms  being  promi- 
nent, an  inguinal  colotomy  was  done.  In  the  other  two  nothing  was 
done,  and  in  due  time  death  followed  from  the  general  cancerous 
affection.  In  a  fourth  case,  a  young  man  twenty-nine  years  of  age, 
with  a  history  of  six  months'  duration,  in  which  the  disease  extended 
four  inches  above  the  anus,  operation  was  refused.  In  the  other  six 
cases  operative  attempts  at  relief  were  made. 

The  first  case  was  that  of  a  girl  twenty-three  years  of  age.  It  is 
interesting  to  note  that  I  have  mentioned  two  cases  of  quite  young 
people  the  subjects  of  cancerous  disease  of  the  rectum — one  twenty- 
nine  years  and  the  other  twenty-three  years.  This  second  case  had  a 
growth  extending  some  distance  within  the  anus,  along  the  posterior 
and  lateral  walls  of  the  rectum,  requiring  the  extirpation  of  four 
inches  of  the  bowel  by  posterior  proctectomy.  No  special  trouble 
attached  to  the  operation,  and  the  wound  healed  and  the  patient  was 
discharged.  I  have  since  heard  that  eighteen  months  later  she  died, 
it  is  supposed,  from  cancer,  but  whether  from  local  recurrence  or 
recurrence  at  a  distance,  I  do  not  know. 

The  next  case  was  that  of  a  woman  forty-eight  years  of  age,  in 
whom  the  disease  sprang  from  the  lower  end  of  the  rectum  and  had 
widely  infiltrated  the  ischio-rectal  space.  It  is  interesting  to  observe 
that  in  this  case  the  disease  was  referred  to  the  degeneration  of  a 
fistula  that  had  existed  many  years.  The  whole  of  the  anus  and  the 
involved  portion  of  the  rectum  were  removed.  The  vagina  was  not 
involved.  Rapid  and  satisfactory  healing  took  place,  and  nothing 
has  since  been  heard  from  the  woman — a  period  of  two  years. 

The  next  case  was  that  of  a  woman  thirty-six  years  of  age,  with 
carcinomatous  disease  of  the  lower  end  of  the  rectum,  extending  into 
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the  ischio-rectal  space  behind  and  to  the  left,  but  not  involving  the 
vagina.  The  entire  mass,  with  the  coccyx,  was  excised  and  the  rec- 
tum was  brought  back  and  sutured  to  the  skin  posteriorly.  The 
wound  healed  largely  by  primary  union,  but  at  the  end  of  a  year  the 
woman  returned  with  the  disease  in  the  vagina  and  extending  widely 
into  the  broad  ligaments.  For  the  purpose  of  improving  her  condition 
temporarily,  the  part  which  was  accessible  was  removed  and  the 
patient  returned  home.  That  was  a  year  ago,  and  she  is  now  dying 
from  the  spreading  pelvic  disease. 

The  next  case  was  a  man  sixty-five  years  of  age,  who  had  carcinoma 
involving  the  entire  circumference  of  the  rectum  above  the  sphincter, 
the  sphincter  not  being  involved.  The  general  cachexia  was  well 
marked,  and  the  history  of  the  development  of  the  disease  ran  back 
some  years.  In  this  case  I  opened  into  the  fossa  above  the  growth, 
enucleated  the  healthy  rectum  and,  closing  it  temporarily,  separated 
the  lower  part  from  above,  stripping  the  whole  thing  down  and  out. 
It  was  interesting  to  see  the  extent  of  the  peritoneal  fold  uncovered, 
but  fortunately  not  opened ;  the  dissection  of  the  base  of  the  bladder 
was  also  extremely  interesting,  but  the  operation  was  completed  with- 
out any  unpleasant  complication.  Numerous  large  lymphatic  glands 
in  the  pelvis  were  enucleated.  The  stump  of  the  rectum  was  brought 
down  and  sutured,  and  uncomplicated  healing  resulted.  The  man 
had  no  return  in  the  rectum,  but  eighteen  months  later  there  was  evi- 
dence of  recurrence  in  the  abdominal  cavity,  and  he  gradually  failed 
and  died. 

Another  case  was  that  of  a  man  aged  sixty-one  years.  Carcinoma 
of  the  rectum  began  two  inches  above  the  sphincter  and  extended 
upward  two  or  more  inches.  The  man  had  lost  much  flesh  and  was 
greatly  debilitated.  It  was  a  case  in  which  it  would  have  been  proper 
to  have  declined  interference.  An  attempt  was,  however,  made  at 
relief.  The  coccyx  and  lower  portion  of  the  sacrum  were  removed 
and  the  rectum  exposed  and  carefully  enucleated.  The  diseased  mass 
was  then  drawn  down  and  cut  away  and  the  upper  portion  of  the  rec- 
tum sutured  into  the  upper  angle  of  the  wound.  The  man  reacted 
slowly  and  imperfectly  from  the  operation.  Mental  apathy  developed, 
and  he  sank  on  the  fourth  day,  dying  evidently  as  a  result  of  the 
operation. 

In  another  case,  that  of  a  man  aged  fifty-two  years,  there  was  an 
extensive    growth   involving   the    upper    portion  of  the  rectum,  the 
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lower  margin  being  two  and  one-half  inches  from  the  anus.  There 
was  a  history  of  rectal  disturbance  for  two  years.  In  this  case  left 
inguinal  colotomy  was  done,  and  five  days  later  operation  for  the 
extirpation  of  the  growth  was  attempted.  With  my  present  experience, 
I  should  not  attempt  the  radical  removal  of  a  growth  so  firmly  fixed 
and  extending  so  largely  into  the  pelvis  as  this  growth  was,  as  was 
evident  before  operation.  The  coccyx  and  left  lower  segment  of -the 
sacrum  were  removed.  The  growth  infiltrated  widely  the  tissues  of 
the  pelvis,  and  complete  removal  was  impossible.  The  patient  lost 
much  blood  and  reacted  imperfectly,  and  died  at  the  end  of  forty 
hours  as  a  result  of  the  operation. 

This  is  the  record  of  our  operative  work  for  carcinoma  of  the  rec- 
tum. It  will  be  seen  that  we  had  two  deaths  as  the  immediate  result 
of  our  attempts  out  of  the  six  operations.  The  two  that  resulted 
fatally  were  properly  inoperable,  and  we  might  be  considered  rash  in 
having  attempted  the  removal  of  the  growths  in  these  cases. 

The  tenth  case  was  that  of  a  woman  forty-five  years  of  age,  with  a 
growth  widely  involving  the  pelvis.  It  was  somewhat  similar  to  the 
last  which  I  have  described.  I  did  not  attempt  the  removal  of  the 
growth,  but  contented  myself  with  performing  colotomy  for  tempo- 
rary relief.  In  the  course  of  the  colotomy  the  presence  of  cancerous 
nodules  widely  disseminated  in  the  meso-colon  was  easy  to  be  observed, 
showing  the  wisdom  of  our  refusal  to  do  anything  as  regards  the  local 
disease  of  the  rectum. 

Life  has  been  prolonged  for  some  time  in  four  cases,  but  in  none 
have  we  secured  a  radical  cure.  It  is  quite  evident  from  the  histories 
that  the  patients  all  applied  for  relief  only  after  a  prolonged  period 
of  disease,  when  there  was  little  opportunity  of  going  widely  beyond 
the  disease  and  every  probability  of  wide  dissemination  of  the  dis- 
ease beyond  the  rectum. 

It  has  been  interesting  to  me  in  listening  to  Dr.  Gerster's  remarks 
to  note  that,  as  far  as  Mount  Sinai  Hospital  is  concerned,  lumbar 
colotomy  seems  to  have  entirely  dropped  out.  In  one  of  the  cases  it 
seemed  from  the  description  that  lumbar  colotomy  might  have  been 
more  efficient  for  temporary  relief  than  inguinal  colotomy.  I  should 
be  glad  to  have  his  critical  judgment  on  that  particular  case  where 
the  mesentery  was  so  shortened  as  to  render  it  impracticable  to  bring 
the  colon  to  the  surface.  Certainly,  where  the  colon  can  be  readily 
brought  to  the  surface,  no  surgeon,  under  our  present  methods  of  deal- 
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ing  with  the  abdominal  cavity,  would  prefer  the  blind  operation  of  the 
lumbar  opening  to  the  more  direct  path  by  the  groin,  giving  wider 
access  to  the  pelvic  cavity. 

Dr.  H.  H.  Mudd,  of  St.  Louis. 

A  point  in  Dr.  Gerster's  paper  of  special  interest  was  the  treatment 
of  hemorrhoids.  The  use  of  the  ligature  and  scissors  has  been  with 
me  a  very  satisfactory  operation.  Some  years  ago  I  was  induced  to 
abandon  it  on  account  of  the  pain.  I  substituted  the  clamp  and 
cautery,  which  I  employed  for  two  years.  I  had  two  severe  hemor- 
rhages, and  then  abandoned  that  method.  I  do  not  believe  that  in 
ordinary  hands  it  is  quite  as  safe  as  the  ligature.  I  think  that  you  can 
arrest  hemorrhage  with  the  clamp  and  cautery,  if  you  take  the  time. 
Since  abandoning  the  clamp  and  cautery  I  have  used  the  scissors  and 
ligature  in  a  modified  way,  by  which  I  think  that  we  get  rid  of  a  good 
deal  of  the  pain.  If  I  understood  Dr.  Gerster  correctly,  he  does  not 
use  the  clamp  except  on  mucous  surfaces.  In  the  majority  of  cases 
where  I  have  operated  the  hemorrhoids  have  been  complicated  with 
folds  about  the  margin,  which  you  must  get  rid  of  to  obtain  a  good 
result.  If  you  do  not  include  these  in  the  clamp  you  must  make  an 
extra  incision  outside.  I  have  used  the  combined  incision  with  the 
ligature.  I  cut  through  the  portion  of  the  tumor  which  is  on  the  skin 
surface  and  apply  the  ligature  so  as  to  include  the  upper  portion. 
When  the  sphincter  contracts  it  brings  the  surfaces  together,  or  they 
may  be  brought  together  with  a  fine  silk  suture.  This  free  incision  of 
the  skin  surface  of  the  tumor  lessens  the  pain.  The  time  required  for 
recovery  is,  I  think,  not  longer  than  that  after  the  clamp  and  cautery. 
Where  the  tumor  is  excised  after  ligature  care  must  be  taken  to  leave 
enough  tissue  in  the  grasp  of  the  ligature  to  prevent  danger  of  hemor- 
rhage from  slipping  of  the  ligature. 

The  subject  of  ischio-rectal  abscess  and  fistula  are  of  interest,  but 
with  this  I  shall  not  detain  you,  but  pass  on  to  cancer.  In  most  of 
the  cases  of  cancer  of  the  rectum  that  have  come  under  my  observa- 
tion the  disease  was  so  far  advanced  that  operative  measures  were  not 
indicated.  I  have  had  two  extirpations  by  the  perineal  method.  In 
one  case  I  attempted  the  extirpation  after  the  removal  of  the  sacrum 
and  coccyx,  but  without  success.  I  have  removed  the  upper  portion 
of  the  rectum  and  the  lower  portion  of  the  colon  through  the  abdom- 
inal cavity  with  success.     I  think  that  the  suggestion  thrown  out  by 
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Dr.  Gerster  as  to  the  performance  of  colotomy  where  there  has  been 
obstruction  of  the  bowel  and  accumulation  of  fecal  matter  is  ex- 
tremely important.  It  gives  opportunity  for  thorough  cleansing  of 
the  part.  The  collapse  and  depression  which  sometimes  follow  the 
relief  of  firm  stricture  of  the  bowel  and  the  large  and  repeated  actions 
which  ensue  are  preliminary  to  the  free  operation.  I  have  in  mind  a 
case  which  came  under  observation  two  months  ago.  The  patient,  a 
woman,  had  had  constipation  for  three  weeks.  The  abdomen  was 
enormously  distended.  She  had  passed  no  fecal  matter  for  more  than 
a  week  and  had  had  very  imperfect  movements  for  two  months  pre- 
ceding. I  made  simply  a  preliminary  colotomy.  I  made  the  opera- 
tion with  the  median  incision.  The  tumor  was  situated  in  the  pelvis 
and  firmly  fixed.  I  drew  a  portion  of  the  colon  into  the  wound  and 
made  a  colotomy.  Four  or  five  hours  afterward,  when  the  bowels 
began  to  move,  there  came  that  collapse  that  you  see  in  nervous 
people  sometimes  with  natural  movements  of  the  bowels.  In  this 
patient  the  pulse  went  up  to  140  and  was  weak  and  feeble.  A  short 
time  before  this  I  had  a  patient  die  from  the  depression  occurring 
during  a  movement  of  the  bowel  after  relief  of  stricture.  This 
woman,  however,  recovered,  and  subsequently  I  removed  the  mass 
and  found  it  to  be  an  adeno-sarcoma  with  glandular  enlargement  pro- 
ducing adhesions.  I  then  made  an  end-to-end  approximation  of  the 
colon  while  the  patient  was  in  the  Trendelenburg  position.  She  made 
a  good  recovery.  I  think  that  the  relief  that  is  obtained  by  colotomy, 
where  you  have  any  considerable  amount  of  obstruction  about  the 
rectum,  is  a  very  important  matter,  and  that  it  should  be  given  con- 
sideration prior  to  extirpation  of  cancerous  growths.  Where  there  is 
a  continual  flow  of  fecal  matter  over  the  ulcerated  rectum,  the  inflam- 
matory thickening  about  the  part  becomes  a  very  important  item.  If 
you  can  give  it  a  few  weeks  in  which  to  subside,  you  have  a  better 
condition  for  operation.  I  know  nothing  more  difficult  than  to  deter- 
mine the  line  of  inflammatory  thickening  from  that  of  cancerous 
infiltration  in  these  cases. 


Dr.  L.  McLane  Tiffany,  of  Baltimore. 

While  listening  to  the  paper  one  or  two  things  suggested  themselves 
to  me.  One  is  in  regard  to  the  non-improvement  of  the  ulceration  in 
cicatricial  stenosis.  That  has  not  been  my  experience.  In  my  cases 
the  ulceration  has  improved  markedly  and  the  cicatrization  has  gone 
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on  until  the  rectum  is  practically  closed,  except  to  a  very  small  probe. 
In  a  case  operated  on  twelve  or  fourteen  months  ago  the  rectum 
admits  only  a  small  probe,  and  that  not  easily.  The  ulceration  had 
continued  long  and  the  anal  region  resembled  the  rose  of  a  watering- 
pot,  showing  fifteen  or  twenty  fistulous  openings.  I  opened  the  colon 
in  the  groin,  and  cicatrization  and  closure  of  the  rectum  followed. 

In  another  case,  operated  on  ten  years  ago,  the  fistulous  openings 
have  closed.  That  was  apparently  a  case  of  congenital  partial  occlu- 
sion of  the  rectum.  From  the  patient's  earliest  recollection  there  had 
been  great  difficulty  in  moving  the  bowels.  She  positively  declined 
to  have  anything  done.  She  has  no  trouble  about  the  anus.  She  has 
evacuations  through  the  left  groin  and  considers  herself  very  comfort- 
able. By  proctotomy  I  have  utterly  failed  to  give  relief.  I  believe 
that  colotomy  gives  the  best  results. 

Dr.  Gerster  did  not  speak  of  the  closure  of  the  colon-opening 
where  he  has  made  it  in  cases  of  cicatricial  stenosis  or  preliminary  to 
excision  of  the  rectum  for  cancer.  It  would  be  interesting  if  he 
would  speak  of  this  when  he  closes  the  debate.  It  is  a  matter  which 
has  interested  me  very  much  and  one  upon  which  I  have  no  decided 
views. 

In  regard  to  ischio-rectal  trouble,  the  proportion  of  diabetics  struck 
me  as  extremely  large.  It  is  probably  due  to  the  nation  to  which 
these  cases  belong.  It  is  interesting  to  remember  that  Israelites  are 
more  subject  to  diabetes  than  are  other  nations.  For  a  number  of 
years  I  have  had  the  urine  of  all  my  patients  examined  as  a  routine 
matter,  and  I  think  that  there  can  be  no  question  that  Israelites  are 
more  subject  to  diabetes  than  are  other  nations. 

Dr.  T.  F.  Prewitt,  of  St.  Louis. 

In  cancer  of  the  rectum  Kraske's  operation  has  enabled  us  to  get 
rid  of  disease  extending  much  higher  up  than  the  ordinary  perineal 
operation  did,  and  where  the  peritoneum  is  wounded  we  are  able  to 
get  at  it  and  stitch  it  up;  but  a  great  many  cases  of  cancer  of  the 
rectum  are  not  suitable  for  excision.  Dr.  Pilcher  has  reported  two 
cases  where,  as  he  says,  the  patients  would  have  been  better  without 
operation.  In  such  cases  inguinal  colotomy  is,  I  think,  the  proper 
course.  In  inguinal  colotomy  done  under  such  circumstances  there 
is  a  point  which  has  not  been  referred  to — that  is,  that  it  is  better  to 
make  a  complete  section  of  the  colon  and  bring  both  ends  of  the 
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bowel  out.  In  this  way  you  avoid  the  passage  of  any  matter  through 
the  lower  part  and  do  not  need  any  spur.  The  importance  of  this,  I 
think,  cannot  be  overestimated.  The  advantage  of  preventing  the 
passage  of  matter  over  the  diseased  surface  is  often  shown  in  these 
cases.  I  operated  on  a  gentleman  two  or  three  weeks  ago  who  had  a 
malignant  stricture  of  the  colon,  too  high  to  reach  from  below  and 
too  low  to  reach  from  above.  I  first  saw  the  patient  six  weeks  before 
operation.  He  had  been  having  a  great  deal  of  difficulty  with  the 
bowels,  and  had  pain  and  was  becoming  emaciated.  At  that  time  he 
was  not  ready  for  operation,  and  I  advised  him  to  put  himself  on  a 
liquid  diet  of  broths  and  milk.  During  this  interval  the  man  gained 
seven  or  eight  pounds  in  weight  and  the  bowels  moved  without  much 
difficulty.  It  was  clear  that  it  was  the  restricted  diet  that  had  given 
the  relief.  When  I  operated  I  made  an  incision  over  the  colon  in  the 
iliac  region  with  the  view  of  getting  at  the  diseased  tissue  if  I  found 
it  feasible  to  make  a  resection.  After  making  the  incision  I  consid- 
ered the  feasibility  of  resection,  but  did  not  think  that  I  could  do  it, 
and,  instead  of  subjecting  the  patient  to  the  risk  of  failure,  I  con- 
tented myself  with  a  colotomy.  I  brought  the  colon  out  and  cut  it 
in  two  and  fastened  both  ends  in  the  opening.  I  would  not  do  that 
in  a  case  where  I  hoped  subsequently  to  close  the  opening.  If  there 
had  been  a  constriction  below  which  I  could  have  hoped  to  have 
removed,  I  should  not  have  done  that.  Where  there  is  no  expectation 
of  ultimately  closing  the  opening  I  think  that  this  is  better  than 
simply  making  an  incision  into  the  colon  and  attempting  to  make  a 
spur.  It  has  been  suggested  by  some  to  close  the  lower  opening  and 
drop  the  bowel  back.  This,  I  think,  is  bad  practice,  for  as  the  growth 
proceeds  there  will  be  collections  in  the  lower  end  of  the  bowel.  If 
both  ends  are  brought  out  the  bowel  can  be  washed  out  if  necessary. 
I  prefer  ileo-colotomy  to  lumbar  colotomy.  The  former  is  a  better 
place  to  have  the  opening. 

Dr.  Charles  B.  Nancrede,  of  Ann  Arbor,  Mich. 

I  think  that  it  is  unsurgical  to  do  only  one  kind  of  operation  for 
any  surgical  affection.  Therefore  I  am  in  the  habit  of  doing  more 
than  one  operation  for  hemorrhoids.  The  only  point  that  I  want  to 
criticise  is  the  statement  of  the  risk  of  hemorrhage  after  the  clamp 
and  cautery.  There  is  a  right  and  a  wrong  way  of  using  the  clamp. 
There  is  one  way  certain  to  induce  hemorrhage.     If  you  cut  the 
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pedicle  off  close  to  the  clamp,  and  then  attempt  to  cauterize  it,  you 
will  have  hemorrhage.  If  you  cut  it  off  a  sufficient  distance  from  the 
clamp  and  then  cauterize  right  down  to  the  clamp  with  a  high  tem- 
perature, and  then  at  the  last  employ  a  temperature  just  off  of  a  black 
heat,  and  then  relax  the  clamp  and  watch  for  bleeding,  there  is  little 
danger  of  primary  or  secondary  hemorrhage.  As  regards  time,  you  can 
operate  far  quicker  with  the  clamp  and  cautery  than  with  the  ligature. 
I  believe  that  there  are  cases  of  hemorrhoids  fit  for  injection,  I 
believe  that  there  are  cases  fit  for  the  clamp  and  cautery,  and  I  believe 
that  there  are  cases  fit  for  the  ligature.  So  far  as  my  ability  goes,  I 
discriminate  these  cases  and  apply  what  I  think  is  the  proper  method 
to  each  case. 

Dr.  Gerster.  With  regard  to  the  criticism  of  my  statement  that 
the  Whitehead-Lange  operation  did  not  take,  on  an  average,  more 
than  half  an  hour,  I  wish  to  say  that  that  is  strictly  true.  There  are, 
of  course,  some  cases  that  require  an  hour,  or  even  more,  but  there 
are  other  cases  in  which  the  operation  can  be  completed  in  fifteen 
minutes.  Dr.  Pilcher  also  speaks  of  hemorrhage  and  the  necessity  of 
applying  numerous  ligatures  in  this  operation.  I  believe  that  when 
much  hemorrhage  is  encountered  it  is  a  faulty  operation.  I  have  seen 
this  fault  committed  by  those  who  have  not  seen  the  operation  done 
properly.  The  trouble  is  that  the  primary  incision  along  the  muco- 
cutaneous junction  is  carried  in  too  far  and  does  not  closely  hug  the 
inner  margin  of  the  sphincter.  If  you  simply  strip  the  mucous  mem- 
brane off  the  sphincter  the  hemorrhage  is  very  scanty  indeed.  The 
hemorrhage  from  division  of  the  mucous  membrane  is  avoided  by  not 
dividing  the  entire  circumference  at  once,  but  by  making  a  small  cut 
and  sewing  that,  and  continuing  in  this  way  until  the  whole  circum- 
ference has  been  united.  If  this  is  done  it  is  astonishing  how  small 
the  hemorrhage  is. 

With  regard  to  the  question  why  I  did  not  perform  lumbar  colotomy 
in  the  case  where  the  meso-colon  was  found  to  be  shrunken,  I  would 
say  that  if  I  had  to  operate  on  that  case  again  I  would  not  do  lumbar 
colotomy.  In  the  first  place,  to  operate  through  these  cancerous,  in- 
filtrated masses  would  not  be  an  agreeable  procedure,  and,  in  the 
second  place,  I  think  that  operation  on  the  opposite  side  would  be 
comparatively  easy.  Where  colotomy  can  be  done  by  the  anterior 
method  it  always  deserves  preference.     It  is  not  only  more  convenient 
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for  the  surgeon,  but  the  patient  with  an  artificial  anus  in  front  is  much 
better  off  than  one  who  has  it  on  the  back. 

I  was  a  little  astonished  to  hear  reference  made  to  hemorrhage  after 
the  use  of  the  clamp  and  cautery.  I  believed  that  this  was  the  method 
which  would  insure  against  the  occurrence  of  secondary  hemorrhage. 
This  is  the  first  time  that  I  have  heard  of  hemorrhage.  I  have  ob- 
served hemorrhage  when  the  cautery  has  been  too  hot  and  the  tissues 
burned  through  too  rapidly,  but  it  could  be  easily  controlled.  The 
hemorrhage  that  I  fear  is  that  which  occurs  when  the  patient  is  in  bed, 
when  the  rectum  may  fill  with  blood  and  the  patient  collapse  before 
the  trouble  is  discovered.  I  share  the  opinion  of  Dr.  Nancrede  that 
if  the  clamp  and  cautery  are  used  properly  hemorrhage  cannot  occur 
or  recur.  I  leave  about  one-third  of  an  inch  of  tissue  beyond  the 
clamp  and  then  gradually  cook  this  mass  until  it  is  entirely  removed. 
This  not  only  destroys  the  tissues  actually  removed,  but  the  coagu- 
lating effect  of  this  slow  heat  extends  far  beyond  into  all  the  tissues 
of  the  node.  When  the  clamp  is  removed  there  is  quite  a  hard  and 
dense  mass.  As  granulation  goes  on  you  will  find  that  this  whole 
node  has  disappeared.  The  great  advantage  of  this  method  is  that 
you  preserve  most  of  the  mucous  membrane.  You  cause  a  shrinking 
away  of  all  the  material  within  the  node,  but  you  destroy  but  a  small 
part  of  the  mucous  membrane.  If  the  clamp  is  applied  lower  down 
in  the  middle  or  at  the  base  of  the  node,  stricture  is  apt  to  result. 

Dr.  Tiffany  expresses  wonder  that  I  did  not  notice  improvement  in 
ulcerative  affections  of  the  rectum  after  colotomy.  I  believe  that  I 
have  distinctly  said  in  my  paper  that  there  was  decided  improvement 
in  the  general  condition.  A  large  proportion  of  the  septic  element 
from  the  progressive  ulceration  is  disposed  of  by  colotomy,  but  I 
repeat  that  I  have  not  seen  any  improvement  in  the  ulceration.  The 
cases  which  he  reports  in  which  there  were  fistulas  and  where  the 
bowel  subsequently  became  almost  entirely  closed,  prove  that  the 
ulceration  and  cicatrization  have  gone  on  in  spite  of  the  colotomy.  I 
have  found  that  the  ulcerative  process  extends,  and  I  believe  that  there 
is  no  malady  known  to  surgeons  that  is  so  intractable  as  this  ulceration 
of  the  rectum,  the  majority  of  which  I  believe  to  be  non-syphilitic. 
I  have  seen  only  one  case  in  which  anti-syphilitic  treatment  influenced 
the  process. 

As  to  closure  of  the  colon  after  extirpation  of  the  rectum.  I  have 
not  mentioned  this  subject  in  the  report,  as  it  did  not  occur  in  the 
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material.  I  have  re-closed  the  colon  where  the  cause  for  which  the 
colotomy  has  been  done  has  been  removed,  and  the  method  of  closure 
will  be  influenced  somewhat  by  the  method  of  section.  I  have  men- 
tioned that  my  section  is  transverse  and  includes  almost  the  entire 
circumference  of  the  bowel.  Both  apertures  protrude  through  the 
external  wound.  Where,  however,  for  any  reason  you  cannot  raise 
the  posterior  surface  of  the  bowel  to  the  level  of  the  skin,  the  result 
will  be  a  poor  one  so  far  as  regurgitation  is  concerned.  I  believe  that 
the  spur  is  the  essential  thing.  You  must  have  a  spur,  or  passage  of 
intestinal  matter  into  the  distal  part  of  the  gut  will  necessarily  occur. 


REPORT  OF  AN  ATTEMPTED    BLOODLESS   OPERA- 
TION FOR    MALIGNANT    POLYP   SPRINGING 
FROM  THE  BASE  OF  THE   SKULL. 


By  ROSWELL  PARK,  A.M.,  M.D., 

PROFESSOR  OF   SURGERY,    MEDICAL    DEPARTMENT,   UNIVERSITY   OF   BUFFALO. 


S.,  aged  thirty  years,  entered  the  Buffalo  General  Hospital  in  Octo- 
ber, 1892,  with  a  case  of  very  rapidly  growing  malignant  tumor,  com- 
pletely filling  the  pharynx,  evidently  pressing  down  from  above,  push- 
ing down  the  soft  palate,  involving  the  fauces  and  tonsil,  especially 
on  the  right  side,  and  completely  occluding  the  nasal  passages.  Its 
lower  border  could  be  seen  presenting  behind  the  border  of  the  soft 
palate.  Dyspnoea  was  extreme,  and  all  his  bad  symptoms  were  rapidly 
becoming  aggravated.  He  could  only  swallow  soft  diet,  and  could 
scarcely  articulate.  His  case  was  considered  one  of  malignant  tumor, 
probably  fibro-sarcoma,  with  an  excess  of  sarcomatous  elements, 
springing  from  the  base  of  the  skull.  The  patient  fully  appreciated 
his  desperate  condition,  and  solicited  operation  at  whatever  hazard, 
stating  that  he  preferred  death  on  the  table  to  a  lingering  death  from 
his  disease. 

At  his  request  and  full  assumption  of  all  risk,  operation  was  under- 
taken in  clinic,  under  chloroform,  on  the  morning  of  October  15, 
1892.  Fearing  accident  during  the  administration  of  the  anaesthetic, 
I  had  it  administered  upon  the  operating-table  before  the  class,  and 
not  in  the  ante- room,  as  is  customary.  Before  complete  anaesthesia 
was  obtained  he  became  cyanosed,  and  would  have  suffocated  had  I 
not  had  ready  for  use  and  used  a  large  curved  tube  of  the  Bigelow 
evacuator,  by  which  I  was  able  to  let  air  pass  into  the  larynx.  So 
soon  as  he  was  asleep  I  exposed  the  trachea,  but  before  opening  it  I 
had  again  to  resort  to  the  long  tube.  This  was  done  because  it  was 
easier  to  slip  this  under  the  epiglottis  and  into  the  larynx  than  hastily 
to  insert  the  tracheal  tube.     I  then,  with  ordinary  effort,  opened  the 
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trachea  and  placed  the  tube  in  position,  after  which  he  breathed  with- 
out difficulty. 

Previous  to  undertaking  the  operation,  in  considering  its  feasibility, 
I  recalled  the  experimental  efforts  of  Senn. 

He  reported  a  number  of  successful  experiments  upon  animals  in 
isolating  the  trachea  and  passing  a  rubber  tourniquet  around  the  bal- 
ance of  the  neck,  making  the  constriction  so  tight  that  all  blood  supply 
to  the  head,  save  that  through  the  vertebral  artery,  was  cut  off.  Senn's 
experimental  efforts,  according  to  his  report,  had  been  so  satisfactory, 
that  without  knowing  whether  any  one  had  successfully  repeated  them 
upon  the  human  subject,  I  decided  to  attempt  the  method  in  this  case. 

Accordingly,  after  making  the  tracheotomy,  I  isolated  the  trachea, 
pulled  it  forward,  passed  around  the  neck  and  back  of  it  the  ordinary 
Esmarch  tourniquet,  and  constricted  it  so  tightly  that  all  pulsation 
of  the  vessels  in  the  head  and  neck  ceased.  After  this  I  raised  the 
cheek  by  incision  similar  to  Langenbeck's  for  excision  of  the  upper 
jaw,  and  found  that,  while  no  artery  spurted,  venous  hemorrhage  was 
excessive.  As  quickly  as  possible  I  resected  the  upper  jaw,  and  found 
the  antrum  and  nasal  cavities  filled  with  the  soft  mass  of  the  tumor. 
While  trying  to  remove  this  material  the  patient  several  times  stopped 
breathing,  and  it  required  a  few  attempts  at  artificial  respiration  to 
cause  him  to  resume  it.  Finally,  when  I  had  the  growth  nearly 
removed,  there  was  complete  cessation  of  breathing,  and  all  other 
efforts  had  to  be  discontinued  while  we  endeavored  to  provoke  return 
of  normal  respiration.  To  this  end  the  patient  was  inverted  and  all 
sorts  of  artificial  stimulation  resorted  to,  while  rhythmical  motions  of 
the  arms  and  alternating  compression  of  the  chest  were  kept  up.  For 
forty-five  minutes,  actual  time,  we  worked  in  this  fashion,  intermitting 
our  efforts  occasionally  for  a  few  seconds  to  see  what  progress  had  been 
made.  The  action  and  regularity  of  the  heart  scarcely  altered  during 
this  time,  the  pulse  only  becoming  weaker  when  for  a  few  seconds  the 
artificial  respiration  was  stopped.  We  found  that  the  only  way  to 
keep  the  heart  going  was  to  make  him  breathe,  and  it  was  a  great 
relief  when,  at  the  end  of  the  above-mentioned  time,  it  was  found 
that  his  heart  would  beat  steadily  and  continuously  and  that  he  would 
breathe  when  left  alone.  It  should  be  mentioned  that  shortly  after 
this  phenomenon  first  appeared  constriction  about  the  neck  was 
relieved  and  the  rubber  band  removed.  When,  at  the  conclusion  of 
this  time,   pulse  and   respiration   had  become  again  fairly  normal, 
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though  weakened,  the  original  operation  was  resumed,  the  tumor 
cleared  out  from  the  naso-pharyngeal  cavity,  its  source  of  origin,  i.  e., 
the  lower  surface  of  the  body  of  the  sphenoid,  cauterized,  the  cavity 
packed  with  gauze,  and  the  wound  closed  in  the  usual  manner.  At 
the  close  of  the  operation  he  left  the  table  apparently  in  as  good  con- 
dition as  when  brought  in.  The  patient  died  the  next  morning  of 
shock,  there  apparently  having  been  no  bleeding  more  than  a  trifling 
oozing  in  the  meantime. 

During  the  efforts  at  resuscitation  I  was  materially  assisted  by  Drs. 
Phelps  and  Parmenter,  who  assumed  a  large  part  of  the  exhausting 
work. 

I  believe  the  case  worthy  of  report  because,  so  far  as  I  know, 
it  is  the  first  in  which  such  an  attempt  to  make  bloodless  this 
terrific  operation  has  been  attempted  upon  the  human  subject, 
and  because,  in  the  second  place,  there  was  exhibited  the  most 
singular  phenomenon,  which  I  have  described,  in  that  the  heart 
apparently  suffered  very  slightly  from  pressure  upon  the  pneu- 
mogastrics,  while  the  function  of  respiration  was  for  a  period 
of  three-quarters  of  an  hour  almost  entirely  lost,  and  this  pre- 
sumably from  pressure  upon  the  same  nerves  along  with  the 
phrenics  and  sympathetics. 
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DISCUSSION. 

Dr.  A.  G.  Gerster,  of  New  York. 

We  all  know  that  one  of  the  most  formidable  undertakings  of  the 
surgeon  is  the  removal  of  growths  attached  to  the  base  of  the  skull, 
the  greatest  danger  being  that  of  hemorrhage.  I  have  been  much 
interested  in  the  paper  just  presented  by  Dr.  Park,  and  I  think  we 
should  all  give  him  credit  for  being  as  frank  as  every  surgeon  should 
be  in  bringing  forward  his  ill  results  as  freely  as  his  successes.  The 
most  interesting  question  in  this  case  seems  to  be  as  regards  the  cause 
of  the  stoppage  of  respiration.  Was  it  due  to  compression  of  the 
pneumogastrics,  both  were  compressed,  or  was  it  due  to  some  other 
element  of  which  we  do  not  know  ?  As  far  as  interference  with  the 
pneumogastrics  is  concerned,  I  can  say  that  I  have  twice  excised  a 
considerable  portion  of  one  pneumogastric  without  the  least  disturb- 
ance of  respiration  or  of  the  action  of  the  heart,  and  once  I  acci- 
dentally injured  the  pneumogastric,  but  did  not  notice  any  disturbance. 
When  both  are  compressed,  the  effect  may  be  different.  Dr.  Senn,  in 
his  experiments  on  animals,  did  not  notice  any  interference  with 
respiration,  and  it  is  therefore  proper  and  just  not  to  assume  that  this 
constriction  was  the  cause  of  the  interference  with  respiration.  Had  Dr. 
Senn  observed,  even  in  one  case,  anything  tending  to  confirm  this,  we 
should  have  a  right  to  suppose  it.  It  is  not  proven  and  not  probable 
that  the  constriction  was  the  cause  of  the  stoppage  of  respiration.  In 
a  case  where  the  removal  of  the  tumor  is  desirable,  and  the  patient  is 
willing  to  undergo  the  risk,  and  a  surgeon  possesses  enough  enterprise 
to  undertake  such  work,  the  operation  should  be  tried.  This  is  the 
only  way  in  which  we  can  gain  knowledge. 

I  may  perhaps  be  permitted  to  make  a  suggestion.  Since  the 
separation  of  the  larynx  from  the  rest  of  the  soft  parts  involves  a  certain 
amount  of  dissection,  would  it  not,  perhaps,  be  easier  and  better  to  expose 
the  carotid  arteries  and  clamp  them  temporarily — not  so  as  to  bruise 
the  inner  coat,  but  simply  to  stop  the  circulation  ?  I  believe  that  this 
would  answer  the  same  purpose  and  without  as  extensive  interference 
as  is  required  by  Dr.  Senn's  method. 
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Dr.  W.  W.  Keen,  of  Philadelphia. 

Did  Dr.  Park  attribute  the  deleterious  effect  upon  respiration  to 
compression  of  the  phrenic  or  sympathetic  in  the  neck  ? 

Dr.  J.  Ewing  Mears,  of  Philadelphia. 

Some  time  ago  I  presented  to  the  Philadelphia  Academy  of  Surgery 
a  case  in  which  I  removed  a  sarcoma  attached  to  the  basilar  process  of 
the  occipital  bone.  I  resected  the  upper  jaw  and  removed  the  growth, 
but  in  three  months  it  returned.  I  then  made  an  operation  through 
the  lower  jaw,  opened  the  larynx  and  removed  the  growth  more 
thoroughly.  In  doing  this  I  followed  the  method  recommended  by 
Dr.  Cheever,  of  Boston. 

Dr.  Jos.  Ransohoff,  of  Cincinnati. 

I  wish  to  report  a  case  where  compression  of  the  pneumogastrics 
had  nothing  to  do  with  the  result.  The  patient  was  a  man  who  had 
suffered  with  dyspncea  for  a  long  time.  He  was  quite  cyanotic.  A 
quarter  of  a  grain  of  morphia  was  given  him  before  the  anaesthetic. 
During  the  administration  of  the  anaesthetic  he  stopped  breathing, 
and  we  had  to  make  a  rapid  tracheotomy.  The  patient  was  apparently 
doing  well,  and  I  proceeded  with  the  operation.  The  breathing 
stopped,  but  the  heart's  action  continued.  For  three  hours  we  kept 
up  artificial  respiration,  but  the  patient  died.  My  impression  is  that 
the  cause  must  be  seated  higher  than  the  pneumogastric  nerves.  All 
these  growths  spring  from  the  base  of  the  skull,  and  it  is  not  im- 
probable that  the  respiratory  centre  is  in  some  way  involved.  The 
effect  of  this  may  have  been  rendered  more  evident  by  the  administra- 
tion of  morphia. 
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The  chief  interest  attaching  to  the  surgery  of  the  prostate 
gland  is  in  relation  to  the  treatment  of  obstructive  hypertrophy 
and  the  associated  vesical  conditions.  Although  not  exactly  in 
conformity  with  the  title  of  the  subject  originally  assigned  to 
me  by  your  committee,  I  have  ventured  in  this  paper  to  make 
no  allusion  to  other  forms  of  prostatic  disease,  but  have  confined 
myself  almost  entirely  to  a  statement  of  the  present  position  of 
those  surgical  problems  connected  with  the  hypertrophied  pros- 
tate which  are  of  the  most  practicable  importance. 

The  admirable  papers  in  which  Harrison,1  McGill,2  Belfield,3 
and  Moullin4  have  so  recently  and  so  thoroughly  reviewed  this 
subject,  and  the  history  and  statistics  of  the  various  operative 
measures  which  have  been  employed  are  familiar  to  all  of  you, 
and  are  so  comprehensive  that  I  must  fully  acknowledge  my 
indebtedness  to  them  for  the  basis  of  this  address.5 

The  main  points  in  reference  to  enlargement  of  the  prostate 
may  be  classified  as  follows  : 

i.  The  nature  and  chief  varieties  of  the  prostatic  enlargement 

1  Lettsomian  Lectures,  1888.  2  The  British  Medical  Journal,  1889. 

3  The  American  Journal  of  the  Medical  Sciences,  1890. 

4  Harveian  Lectures,  1892. 

5  Further  acknowledgment  should  be  made  to  the  papers  of  Watson  (Annals  of 
Surgery,  January,  1889),  Gouley  (Transactions  of  the  Amer.  Surg.  Assoc.  1885),  Keyes 
(New  York  Med.  Record,  October,  1891),  Wishard  (Journ.  of  Cut.  and  Gen.-Urin.  Dis., 
March,  1892),  Gutterbock  (Berl.  Sammlung  klin.  Vortrage,  Heft  4,  1888),  and  Guyon 
(Annales  des  Mai.  des  Org.  Gen.-Urin.). 
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and  their  relation  to  the  vesical  changes  found  associated  with 
them. 

2.  The  symptoms  in  relation  to  diagnosis  and  prognosis :  (a) 
subjective;  (b)  objective. 

3.  The  indications  for  (a)  non-interference ;  (b)  medical  treat- 
ment ;  (c)  palliative  treatment ;  (d)  operative  treatment. 

4.  The  choice  of  operation. 

1.  As  to  the  nature  of  the  etilargement,  the  views  which  require 
mention  are  as  follows  :  (a)  The  hypertrophy  of  the  prostate  is  a 
part  of  a  general  condition  peculiar  to  advancing  years,  characterized 
by  widespread  degenerative  changes,  and  by  the  over-production  of 
fibrous  tissue  ;  in  other  words,  a  disseminated  arterial  sclerosis  or 
general  atheroma,  not  limited  to  the  vessels  of  the  genito -urinary 
system,  but  when  occurring  in  them,  producing  both  the  prostatic 
hypertrophy  and  the  rigid  or  feeble  bladder,  with  their  resulting 
symptoms. — Guy  o  n . 

In  support  of  this  view,  it  is  said  that  general  atheroma  and 
hypertrophy  of  the  prostate  occur  at  the  same  period  of  life,  and 
are  commonly  found  in  the  same  individual. 

It  would  not  be  difficult,  however,  to  establish  a  similar  claim 
for  the  relation  to  atheroma  of  other  diseases  which  appear  by 
preference  after  middle  age.  I  have  no  doubt,  for  example,  that 
if  carcinoma  were  investigated  with  reference  to  its  association 
with  arcus  senilis,  or  with  pipe-stem  radials,  there  would  be 
found  a  considerable  proportion  of  cases  in  which  the  conditions 
co-existed,  but  no  one  would  think  of  basing  thereon  a  theory 
of  causation. 

If  the  prostatic  disease  were  atrophic  there  would  be  more 
a  priori  probability  of  the  truth  of  this  view;  but  that  the  de- 
fective blood  supply  invariably  associated  with  arterial  sclerosis 
should  cause  the  extensive  overgrowth  found  in  the  common 
variety  of  prostatic  hypertrophy  is  contrary  to  pathological  law. 
Moreover,  while  the  large  majority  of  prostatics,  as  they  present 
themselves  to  the  surgeon,  are  men  of  advanced  years,  recent  in- 
vestigation shows  conclusively  that  the  original  changes  in  the 
gland  occur  in  many  instances  in  early  middle  life,  and  long 
before  the  appearance  of  extensive  arterial  disease.     If  we  accept 
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the  assertions  of  Griffiths,1  coincided  in  by  Moullin,2  that  the 
original  growth  is  glandular,  and  of  the  nature  of  a  tubular 
adenoma,  and  that  the  fibroid  changes  which  unquestionably 
occur  are  secondary  degenerations  in  this  glandular  overgrowth, 
we  have  another  argument  against  the  theory  of  Guyon,  Launois, 
and  the  French  school.  Connective  tissue  proliferation  may  be 
associated  with  general  atheromatous  disease,  but  glandular 
hypertrophy  must  be  of  extreme  rarity. 

The  not  inconsiderable  number  of  cases  which  are  found  during 
middle  life  and  in  persons  without  evidence  of  atheroma,  and 
the  fact  that  in  persons  of  very  advanced  age  the  enlargement 
scarcely  ever  begins  de  novo,  are  additional  reasons  for  asserting 
that  the  weight  of  evidence  is  strongly  against  the  correctness 
of  the  above  view. 

(b)  The  primary  change  takes  place  in  the  bladder  itself  ,  and  the 
depression  of  the  posterior  wall  which  is  said  to  occur  as  the  bladder 
sinks  into  the  pelvis  with  advancing  years,  pre  cedes  prostatic  obstruc- 
tion and  is  compensated  for  by  the  development  of  a  muscular 
buttress  between  the  orifices  of  the  ureters,  tending  toivard  the  ob- 
literation of  what  would  otherzvise prove  to  be  an  inconvenient  pouch. 
— Harrison. 

This  view  would  oblige  us  to  regard  the  prostate  as  primarily 
a  urinary  organ,  exercising  its  function,  in  conjunction  with  the 
bladder,  in  the  form  of  a  hollow  muscle,  funnel-shaped,  with  the 
apex  downward,  and  giving  support  to  the  contents  of  the 
bladder.  Ellis 3  and  Harrison 4  have  proposed  to  call  it  the  pros- 
tate muscle,  and  the  former  has  even  suggested  the  name  orbic- 
ularis  vel  sphincter  urethrce  for  both  the  prostate  and  the  prolon- 
gation around  the  membranous  urethra.  If  this  theory  be 
correct  the  majority  of  cases  of  hypertrophy  of  the  prostate  are 
compensatory  in  nature,  and  are  due  primarily  to  the  changes  in 
tonicity  and  in  position  of  the  bladder  itself,  and  to  the  more 
frequent  demands  made  upon  it  in  adult  life  to  retain  for  long 
times  considerable  quantities    of  urine.      As    soon    as  a  little 

1  Journ.  of  Anat.  and  Physiology,  No.  23.  2  Loc.  supra  cit. 

3  Royal  Med.  Chir.  Trans.,  vol   xxii.  4  Lettsomian  Lectures,  1888. 
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pouching  of  the  trigone  takes  place  residual  urine  remains, 
efforts  at  expulsion  give  rise  to  the  inter-ureteral  bar,  and  later 
to  general  prostatic  overgrowth. 

Opposed  to  this  are  the  following  facts  : 

The  prostate  is  neither  in  its  primary  significance  nor  in  its 
essential  function  a  portion  of  the  urinary  tract,  but  is  a  sexual 
organ,  and  has  little  relation  normally  to  either  the  expulsion  or 
retention  of  urine.  This  is  shown  conclusively  by  its  embry- 
ology and  its  comparative  anatomy  and  physiology. 

While  the  prostatic  urethra  arises  with  the  bladder  from  the 
allantois,  is  entirely  distinct  from  the  rest  of  the  urinary  pas- 
sages, and  remains  so  in  some  instances  of  hermaphroditism  in 
man,  and  invariably  in  the  monotremata,  the  prostate  itself  origi- 
nates, as  regards  its  glandular  portion,  from  the  mucous  surfaces 
of  the  uro-genital  sinus,  and  as  regards  its  stroma  from  the  genital 
cord  surrounding  the  Wolffian  ducts,  behind  the  allantois  and 
quite  distinct  from  the  bladder. 

The  function  of  the  gland  appears  to  be  chiefly  sexual,  the 
secretion  serving  to  surround  and  protect  the  spermatozoa,  the 
muscular  portion  to  secure  the  discharge  of  this  secretion  into 
the  urethra.  The  gland,  like  the  testicles,  remains  small  until 
puberty,  when,  like  them,  it  enlarges,  and  soon  attains  its  full 
size. 

Furthermore,  the  prostate  is  well  developed  in  many  animals 
in  whom  the  horizontal  posture  precludes  the  idea  that  it  is 
functionally  merely  a  continuation  of  the  circular  fibres  of  the 
bladder,1  and  hypertrophy  is  even  said  to  have  been  observed  in 
dogs.2  The  most  striking  argument  in  this  connection  rests  on 
the  alleged  facts,  to  which  I  shall  recur  later,  that  like  other 
sexual  organs  in  animals  the  size  and  the  perfection  of  the 
structure  of  the  prostate  rise  and  fall  with  the  breeding  season ,' 
that  in  geldings  and  other  castrated  animals  it  shrinks  and  almost 
disappears  until  only  a  small  inelastic  fibroid  mass  is  left,  and 
that  the  same  is  true  of  eunuchs.3 


1  Ellis,  loc.  cit.  2  Bland  Sutton,  quoted  by  Harrison,  loc.  cit. 

3  Griffiths,  Journ.  of  Anat.  and  Phys.,  vol.  xxiii-xxiv. 
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It  seems  to  me  that,  if  true,  this  effectually  disposes  of  any 
theory  which  makes  the  prostate  chiefly  or  exclusively  an  acces- 
sory organ  of  micturition. 

This  latter  view  is  also  contradicted  by  the  facts  now  to  be 
presented  in  relation  to  another  explanation  of  prostatic  over- 
growth. 

(c)  The  growth,  or  growths,  which  make  up  the  enlargement  in 
prostatic  hypertrophy,  are  analogous  to  those  fibro-myomata  so  fre- 
quently found  in  the  uterus. 

This,  if  true,  could  scarcely  be  said  to  be  a  full  explanation  of 
their  occurrence,  but  by  allying  them  to  a  well-known  group  of 
tumors,  would  certainly  bring  us  a  step  nearer  to  their  compre- 
hension. 

The  arguments  in  favor  of  this  view  are  as  follows  (Thomp- 
son):  The  prostatic  vesicle  is  the  analogue  of  the  sinus  genitalis 
in  the  female — the  uterine  and  vaginal  cavities  ;  the  structure  of 
the  prostate  and  of  the  uterus  is  strikingly  similar,  and  would  be 
almost  identical  if  the  tubular  glands  found  in  the  inner  walls  of 
the  uterus  were  prolonged  into  its  substance ;  the  histology  of 
the  growths  themselves  is  equally  similar,  differing  chiefly  in  the 
predominance  of  the  glandular  element  in  the  prostatic  tumors; 
the  varieties  of  the  growths,  from  small  encapsulated  tumors, 
easily  shelled  out,  or  polypoid  growths  intimately  connected 
with  the  uterus  or  prostate  up  to  the  enormous  growths  which 
far  exceed  the  original  bulk  of  the  organ  itself,  are  identical ;  or 
there  may  be  in  either  case  a  general  hypertrophic  enlargement 
affecting  the  whole  organ  ;  lastly,  these  disturbances  occur  at 
about  the  same  time  in  the  sexual  life  of  the  two  sexes,  that  is, 
during  the  latter  half  of  the  reproductive  period.  This  ends 
sooner  in  the  female  than  in  the  male,  and  accordingly  we  find 
the  growths  appearing  in  the  former  at  a  somewhat  earlier  age. 

The  significance  of  this  striking  series  of  analogies,  long  ago 
suggested  by  Velpeau  and  later  formulated  by  Sir  Henry  Thomp- 
son, cannot  be  ignored,  although  this  view  is  dismissed  in  a  few 
words  by  the  most  recent  essayist  upon  this  subject,  Moullin, 
with  the  remark  that  there  is  no  real  homology  between  the 
uterine  and  prostatic  tumors.     He  advances  practically  nothing 
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in  support  of  this  statement  with  which  I  cannot  agree.  On  the 
contrary,  after  reviewing  the  above  evidence,  I  believe  we  are 
warranted  in  provisionally  accepting  this  theory  and  rejecting 
that  which  makes  prostatic  overgrowth  a  symptom  of  general 
atheroma,  and  that  which  regards  it  as  a  compensatory  hyper- 
trophy secondary  to  the  habit  of  partial  retention  and  to  changes 
in  the  bladder  walls. 

The  importance  of  the  conclusion  lies  in  its  effect  upon  the 
prognosis  and  treatment. 

If  the  condition  is  merely  a  part  of  a  general  or  constitu- 
tional state,  or  if  it  is  secondary  to  changes  in  the  vesical  walls 
themselves,  it  is  obvious  that  comparatively  little  is  to  be  ex- 
pected from  treatment,  operative  or  otherwise.  If,  on  the  other 
hand,  it  is  a  local  condition,  dependent  on  causes  at  present 
unknown,  but  which  may  be  said  to  be  inherent  in  the  structure 
or  in  the  functional  condition  of  the  gland  itself,  and  if  the 
changes  in  the  bladder  walls  and  the  accumulation  of  residual 
urine  are  the  result  of  the  precedent  prostatic  disease,  treatment 
of  the  latter,  if  early  and  judicious,  offers  much  more  prospect 
of  success. 

The  changes  in  the  bladder  are  occasioned  by  (i)  the  mechan- 
ical obstructions  which  the  enlarged  prostate  offers  to  the  ready 
and  complete  evacuation  of  its  contents ;  (2)  by  the  circulatory 
disturbance  incident  to  pressure  on  the  prostatic  veins  into 
which  the  blood  from  the  vesical  veins  passes,  and  (3)  to  septic 
infection. 

The  prostate  being  limited  in  front  and  below  by  dense  fascia 
grows  upward  and  backward  as  it  hypertrophies,  elongating, 
narrowing,  and  sometimes  markedly  deflecting  the  urethra,  and 
always  raising  its  vesical  orifice  to  a  level  higher  than  the  base 
of  the  bladder.  This  change  of  level  in  itself  makes  complete 
evacuation  of  the  bladder  difficult,  and  this  vicious  effect  is 
greatly  accentuated  by  the  urethral  obstruction  which  is  more 
or  less  complete,  not  in  proportion  to  the  size  of  the  enlarge- 
ment, but  rather  in  accordance  with  its  position  in  regard  to  the 
urethra.  As  a  result  of  these  changes  the  bladder  is  not  en- 
tirely emptied  at  each  act  of  micturition,  a  certain  amount  of 
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residual  urine  remaining  behind.  This  may  gradually  increase 
as  the  obstruction  becomes  more  marked,  ultimately  causing 
dilatation  of  the  bladder,  with  atony  consequent  on  partial  de- 
generation of  its  muscular  walls,  or,  in  consequence  of  the  more 
vigorous  bladder  contraction  required  to  empty  the  bladder,  the 
trabecular  may  become  enormously  hypertrophied,  the  inner 
layers  forming  pronounced  ridges.  These  by  their  contraction 
exert  a  powerful  pressure  upon  the  vesical  contents,  which, 
escaping  very  slowly,  transmit  the  pressure  in  all  directions  and 
occasion  bulgings  or  sacculations  in  such  weak  parts  of  the 
bladder  walls  as  are  not  supported  by  muscular  bands  or  by 
strong  investing  fasciae.  This  hypertrophy  and  sacculation  is 
further  encouraged  by  the  vesical  irritability  incident  to  venous 
congestion  at  the  neck  of  the  bladder,  which,  as  the  prostatic 
veins  become  more  obstructed,  keeps  up  a  condition  of  passive 
hyperemia  and  erythism  more  potent  than  residual  urirte  alone 
to  occasion  the  frequently  recurring  desire  to  urinate,  and  the 
muscular  spasm  of  the  sphincter  at  the  beginning  of  the  act, 
which  calls  for  such  strong  and  recurring  efforts  on  the  part  of 
the  detrusor  muscles. 

Septic  infection  of  a  healthy  mucous  membrane  by  the  pyo- 
genic microbes  of  acute  or  chronic  cystitis  is  not  possible,  even 
though  such  bacteria  are  present  in  the  urine ;  when,  however, 
the  vesical  mucous  membrane  is  congested  in  consequence  of 
obstruction  to  venous  return,  and  by  distention  of  the  viscus 
and  frequently  recurring  contractions  of  the  detrusor  muscles, 
it  offers  but  slight  resistance  to  the  microbic  invasion.  The 
pyogenic  microbes  are  generally  carried  to  the  bladder  by  dirty 
instruments  or,  if  these  are  rendered  sterile,  through  failure  to 
cleanse  the  anterior  urethra  before  the  instrument  is  introduced 
into  the  bladder.  Often  cystitis  develops  independently  of  the 
use  of  instruments,  probably  as  a  result  of  infection  conveyed 
by  way  of  the  urethral  mucous  membrane. 

The  pathogenic  microbes  usually  found  are  the  bacillus  coli 
communis  and  the  staphylococcus  pyogenes  aureus.  These 
cause  vesical  lesion  either  by  direct  action,  or  indirectly  through 
their  ptomaines,  and,  acting  upon  the  urea,  produce  ammoniacal 


174  WHITE, 

decomposition.  The  ammoniacal  urine  in  its  turn  acts  as  a 
powerful  irritant  to  the  bladder  walls,  but  is  the  effect,  not  the 
cause,  of  the  cystitis. 

The  vesical  lesions  incident  to  septic  infection,  the  special 
involvement  of  the  areas  surrounding  the  orifices  of  the  urethra, 
the  ultimate  thickening  and  contracture  in  the  interstitial  forms 
of  the  disease,  the  progressive  infection  of  the  ureters  and 
kidneys  in  cases  complicated  by  partial  or  complete  retention, 
have  been  so  clearly  formulated  that  they  require  but  passing 
notice. 

The  most  important  change  produced  in  the  bladder  from 
the  standpoint  of  the  surgeon  is  its  loss  of  power  to  evacuate  its 
contents  even  when  the  mechanical  obstruction  is  relieved. 
This  may  be  due  to  overdistention,  to  sacculation,  or  more 
commonly  to  crippling  of  the  detrusor  muscles  as  a  result  of 
the  chronic  inflammation.  According  to  Thompson,  habitual 
catheterization  alone,  continued  for  two  years,  is  sufficient  per- 
manently to  destroy  the  power  of  the  bladder  to  evacuate  its 
contents.  This  loss  of  power  is  rapid  in  proportion  to  the 
extent  of  obstruction,  the  amount  of  residual  urine,  and  the 
severity  of  the  chronic  cystitis. 

Symptoms  of  Enlarged  Prostate. 

Subjective.  Mechanical  impediment  to  the  rapid  and  free 
evacuation  of  the  bladder,  and  the  resultant  effect  on  this  viscus, 
and  ultimately  on  the  general  health,  occasion  certain  symptoms 
which,  though  not  pathognomonic  of  prostatic  hypertrophy, 
are  sufficiently  conclusive  when  taken  in  connection  with  the 
history  of  the  case  and  certain  physical  signs  elicited  on  direct 
examination.     These  subjective  symptoms  are  : 

Undue  Frequency  of  Urination,  particularly  at  Night.  This 
symptom  is  usually  attributed  to  residual  urine.  In  the  early 
stages  of  the  enlargement  the  moderate  amount  of  residual 
urine,  if  normal  in  quality  and  if  not  undergoing  ammoniacal 
fermentation  in  consequence  of  intercurrent  cystitis,  is  no  more 
irritating  to   the  bladder  and   produces  no  more  urgency  and 
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frequency  of  urination  than  do  the  first  few  ounces  of  urine  se- 
creted after  the  bladder  has  been  emptied.  If  a  bladder  holding 
ten  ounces  comfortably  fails  to  evacuate  the  last  ounce  of  water 
the  only  effect  of  this  is  to  reduce  the  comfortable  capacity  of  the 
viscus  to  nine  ounces,  thus  necessitating  an  increase  in  the  num- 
ber of  urinations  not  sufficient  to  be  appreciated,  and  not  com- 
mensurate with  the  frequency  noted  in  many  cases  where  the 
residual  urine  is  small  in  quantity.  That  residual  urine  alone, 
without  the  supervention  of  congestion  or  inflammation  of  the 
vesical  mucous  membrane,  is  not  sufficient  to  cause  frequent  uri- 
nation is  shown  by  the  fact  that  a  healthy  man  may  voluntarily 
retain  in  his  bladder  portions  of  the  urine  at  each  micturition,  and 
yet  will  suffer  no  appreciable  increase  in  the  diurnal  number  of 
micturitions.  Moreover,  I  have  seen  many  cases  where,  with  a 
notable  amount  of  urine  present,  the  urinations  were  not  unduly 
frequent.  Finally,  the  fact  that  the  desire  to  micturate  is  most 
distressing  at  night  is  not  compatible  with  the  theory  that  this 
symptom  is  directly  dependent  upon  residual  urine. 

The  true  cause  of  frequent  micturition  is  undoubtedly  a  con- 
gested or  inflammatory  condition  of  the  neck  of  the  bladder  and 
the  prostatic  urethra.  Such  inflammations  would  be  markedly 
aggravated  by  ammoniacal  urine ;  hence,  when  the  residual  urine 
undergoes  this  change,  in  consequence  of  cystitis,  it  becomes  an 
important  factor  in  the  causation  of  frequent  urination. 

When,  on  account  of  increasing  obstruction,  the  residual 
urine  becomes  sufficient  in  quantity  nearly  to  fill  the  bladder,  it 
will  then  occasion  frequent  urination,  because  the  addition  of  a 
few  ounces  to  the  nearly  full  viscus  is  sufficient  to  produce  a 
bladder  tension  which  reflexly  excites  the  detrusor  muscles. 

The  cause  of  frequent  urination  should  then  be  ascribed 
primarily  to  a  urethro-cystitis,  or  to  congestion,  reflexly  exciting 
the  desire  to  urinate ;  later,  to  residual  urine. 

Difficulty  in  Starting  the  Stream.  This  symptom,  which  is 
perhaps  even  more  characteristic  than  frequent  urination,  is  due 
not  to  mechanical  obstruction,  but  to  muscular  spasm  of  the  exter- 
nal vesical  sphincter,  which,  excited  by  reflexes  from  the  hyper- 
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aesthetic  prostatic  urethra  and  neck  of  the  bladder,  is  not  fully 
under  the  control  of  the  will.  A  temporary  reflex  inhibition  of 
the  detrusor  muscles  may  also  delay  the  act  of  urination. 

Feebleness  of  the  Stream.  A  full  stream  dropping  almost 
vertically  from  the  penis,  i.e.,  without  the  normal  parabolic  curve, 
is  a  classical  symptom  of  enlarged  prostate.  The  loss  of  the 
parabolic  curve  is  sufficiently  characteristic  and  common,  and  is 
caused  at  first  by  mechanical  obstruction,  later  by  atony.  The 
passage  of  a  full  stream  is,  in  my  experience,  the  rare  exception, 
even  in  the  early  stages  of  prostatic  enlargement.  The  calibre  of 
the  stream  is  nearly  always  diminished,  to  some  extent  propor- 
tionately to  its  loss  of  projection.  Were  this  not  the  case,  after 
the  stream  is  once  started  many  of  these  cases  could  empty  the 
bladder  as  rapidly  as  in  health. 

Interrupted  Micturition.  This  symptom,  characterized  by 
the  partial  or  complete  stoppage  of  a  fairly  full  stream,  the  urine 
either  coming  in  drops  or  entirely  ceasing  to  flow,  followed  in  a 
few  seconds  or  minutes  by  resumption  of  the  free  flow,  may  be 
caused  by  movable  intra-urethral  or  intra-vesical  projection  of 
the  enlarged  prostate,  which  is  so  influenced  by  the  flow  of  urine 
that  it  obstructs  the  outlet  from  the  bladder,  but  when  the  stream 
is  stopped  again  leaves  the  urethra  partly  patulous.  More  com- 
monly it  is  due  to  spasmodic  contraction  of  the  external  vesical 
sphincter  and  the  compressor  urethral  muscles,  reflexly  excited 
by  urethro-cystitis.  After  the  bladder  changes  are  fairly  well 
advanced  it  may  be  caused  by  intermittent  contraction  of  the 
detrusor  muscles,  always  a  sign  of  atony. 

The  physiology  of  micturition  requires  continuous  contrac- 
tion of  the  detrusor  muscles  and  relaxation  of  the  sphincter  for  a 
brief  interval  only.  When  there  is  sufficient  obstruction  to  triple 
or  quadruple  the  time  normally  required  fully  to  empty  the  blad- 
der, the  detrusor  muscles,  exhausted  by  their  effort,  may  relax 
whereupon  the  sphincter  muscles,  relieved  of  the  vis  a  tergoy 
promptly  contract.  After  some  seconds  or  minutes  the  detrusors 
recover  sufficiently  to  make  further  efforts  at  evacuation. 

Incontinence  of  Urine.  This  may  always  be  taken  as  a  symp- 
tom of  retention  with  overflow,  the  intra-vesical  tension  of  the 
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over-full  bladder  being  sufficient  to  overcome  the  resistance 
offered  by  the  tonic  contraction  of  the  sphincter  muscles  plus 
that  due  to  the  prostatic  enlargement.  Incontinence  said  to  be 
due  to  "  a  peculiar  form  of  hypertrophy  of  the  prostate,  in  which 
the  enlarged  third  lobe  projects  wedge-like  between  the  lateral 
lobes,  keeping  the  neck  of  the  bladder  continuously  patulous,"1 
is  probably  as  rare  as  the  mechanical  improbability  of  such  a 
symptom  from  the  lesion  described  would  lead  one  to  infer.  The 
statement  is  based  upon  the  assertion  of  Mercier,2  who  describes 
four  cases  in  which  the  autopsies  disclosed  this  condition,  but 
Thompson  (loc.  cit)  was  unable  to  find  any  museum  specimens 
which  corroborate  this  statement. 

Complete  Retention  of  Urine.  Attacks  of  complete  retention 
are  due  to  an  aggravation  of  the  chronic  urethrocystitis  accom- 
panied by  inflammatory  swelling,  sufficient  when  the  prostatic 
enlargement  has  markedly  encroached  on  the  urethral  calibre  to 
produce  a  complete  obliteration  of  the  remaining  narrow  pass- 
age. The  temporary  nature  of  the  retention,  and  the  prompt 
way  in  which  it  usually  yields  to  antiphlogistic  treatment,  show 
that  the  added  obstruction  is  congestive  in  its  nature.  It  may 
occasionally,  when  occurring  for  the  first  time,  mark  the  com- 
pletion of  the  atrophic  process  which  has  finally  destroyed  all 
power  of  contraction  in  the  bladder — more  commonly  this  is 
preceded  by  several  attacks  of  retention,  with  intervals  of  feeble 
expulsive  power. 

Changes  in  the  Urine.  In  the  earlier  stages  of  prostatic  hyper- 
trophy, polyuria,  slight  albuminuria,  oxaluria,  in  fact  all  the 
urinary  changes  characteristic  of  sexual  neurasthenia,  are  not 
uncommon.  These  changes  are  to  be  attributed  to  the  reflexes 
excited  by  the  chronically  congested  prostatic  urethra  upon  the 
kidneys  or  the  general  system.  In  spite  of  marked  obstruction 
and  the  presence  of  several  ounces  of  residual  urine  this  fluid 
may  remain  perfectly  normal  for  years.  When,  however,  the 
passive  congestion  at  the  base  of  the  bladder  is  converted  by 

1Ashhurst's  Principles  and  Practice  of  Surgery,  p.  1015,  1889. 
2Recherches  Anat.  Path.,  Paris,  1841. 
Am  Surg  12 
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infection  into  a  cystitis  the  residual  urine  undergoes  ammoniacal 
fermentation,  becomes  at  times  indescribably  foul,  is  loaded  with 
pus,  and  presents  the  varied  abnormal  conditions  characteristic 
of  retention  and  cystitis. 

Sensory  Disturbances.  A  sense  of  urgency  on  urination, 
discomfort  after  the  act,  dull  pains  in  the  perineum,  rectum,  small 
of  the  back,  hypogastrium,  and  along  the  inner  surfaces  of  the 
thighs,  sometimes  passing  down  to  the  calf  of  the  leg  or  sole  of 
the  foot,  are  symptoms  dependent  upon  a  congested  or  inflamed 
condition  of  the  prostatic  urethra,  and  are  not  directly  due  to 
prostatic -enlargement.  During  the  intercurrent  acute  attacks 
of  inflammation  these  symptoms  are  greatly  increased  in 
severity. 

A  sense  of  perineal  fulness,  aggravated  by  pressure  in  this 
region,  a  feeling  as  though  the  rectum  were  stuffed,  are  the  only 
sensory  symptoms  directly  excited  by  the  enlargement. 

Constitutional  Disturbance.  Even  in  the  early  stages  of  pros- 
tatic enlargement,  but  not  before  frequent  urination  and  loss  of 
force  show  that  the  bladder  is  experiencing  the  effects  of  ob- 
struction, there  is  often  a  failure  in  general  health,  occasional 
feverishness,  with  dry,  coated  tongue,  and  loss  of  mental  vigor. 
This  condition  Belfield  attributes  to  early  uraemia,  and  it  may 
certainly  be  taken  as  a  sign  that  the  kidneys  are  beginning  to  feel 
the  effect  of  the  increared  intra-vesical  tension. 

Such  a  failure  of  health  antedating  bladder  symptoms  must  be 
regarded  merely  as  a  coincidence,  since  prostatic  enlargement  in 
itself  has  no  effect  on  the  general  health.  In  the  late  stages  of 
prostatic  hypertrophy  the  patient  exhibits  the  characteristic 
symptoms  of  septicaemia  and  kidney  involvement,  and  perishes 
from  suppression  of  urine  or  septicaemia. 

It  will  be  seen  from  the  brief  resume  of  symptoms  just  given 
that  the  only  subjective  symptoms  excited  by  prostatic  hyper- 
trophy are  those  due  to  obstruction  of  the  prostatic  urethra, 
and  the  inflammatory  and  atrophic,  and  degenerative  changes 
in  the  urethra,  bladder,  and  kidneys  resulting  from  this  ob- 
struction. 
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Objective  Symptoms  of  Prostatic  Hypertrophy. 

1.  Residual  Urine.  Is  usually  considered  as  characteristic  of 
prostatic  hypertrophy.  Fenwick  has  shown,  however,  that  this 
symptom  may  be  elicited  in  any  form  of  obstruction,  notably  in 
strictures.  It  is  probably  due  in  these  cases  to  tiring  of  the 
detrusor  muscle  before  the  bladder  is  completely  emptied. 

2.  Digital  Examination  by  the  Rectum.  This  shows  any  en- 
largement which  has  grown  downward  and  backward  toward 
the  rectum,  and  since  the  hypertrophy  is  frequently  general,  or 
at  least  involves  the  greater  part  of  the  gland,  the  finding  of  a 
distinct  tumor  through  the  rectum  strongly  suggests  prostatic 
hypertrophy  as  a  cause  of  obstructive  symptoms.  Still,  this 
examination  gives  absolutely  no  information  as  to  encroach- 
ments on  the  urethral  calibre. 

3.  Instrumental  Examination.  In  addition  to  the  presence  or 
absence  of  residual  urine,  already  mentioned,  instruments  will 
enable  us  to  ascertain  (a)  the  seat,  and  sometimes  the  nature, 
of  the  obstruction,  (b)  the  tonicity  of  the  bladder,  (c)  sometimes 
the  condition  of  the  ureters,  and  inferentially,  of  the  kidney 
pelves. 

The  seat  and  nature  of  the  obstruction  can  best  be  determined 
by  introducing  solid  steel  instruments,  or  silver,  or  soft  English 
catheters.  If  these  instruments  are  arrested  at  a  point  more 
than  seven  inches  from  the  meatus  the  obstruction  is  in  the 
prostatic  urethra.  If  an  instrument  with  a  prostatic  curve  is 
arretted  at  the  same  point,  but  on  continued  pressure  passes  on 
into  the  bladder,  often  with  a  distinct  jump;  and  if  a  Mercier 
"  elbowed  "  catheter  goes  in  without  difficulty  the  obstruction  is 
probably  one  caused  by  upward  projection  of  the  urethral  floor, 
and  its  distance  from  the  meatus  can  be  measured  by  the  solid 
sounds.  If  the  moderately  stiff  Mercier  catheter  will  not  pass, 
but  a  very  small  gum  catheter,  or  one  of  the  rat-tail  pattern 
enters,  the  urethra,  is  probably  deflected  to  one  side  or  the 
other.  If  all  instruments  enter  readily,  but  the  outward  flow 
of  urine  is  markedly  interfered  with,  the  obstruction  is  of  the 
valvular  type. 
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The  cystoscope  sometimes  shows  plainly  the  intra-vesical 
projections  of  the  enlarged  prostate,  and  the  urethroscope  may 
demonstrate  the  seat  and  the  anterior  surface  of  an  intra-urethral 
obstruction. 

The  tonicity  of  the  bladder  is  measured  by  estimating  the  force 
with  which  the  urine  is  propelled  through  the  catheter.  The 
manometer  experimented  with  by  Moullin  proved  useless. 

Examination  by  means  of  the  finger  in  the  rectum,  and  a 
solid  instrument  passed  into  the  urethra,  may  throw  some  light 
upon  the  real  extent  or  nature  of  the  enlargement. 

The  condition  of  the  ureters  and  pelvis  of  the  kidneys  may 
exceptionally  be  shown  by  cystoscopic  examination.  This  is 
often  impossible  in  these  cases,  but  when  practicable  the  open- 
ings of  the  ureters  can  be  seen,  and  the  periodicity  and  vigor 
with  which  they  eject  the  urine,  and  at  times  it  may  even  be 
possible  to  pass  an  instrument  into  the  ureters  by  means  of  the 
catheterizing  urethroscope,  and  by  an  examination  of  the  urine 
drawn  determine  how  much  damage  had  been  done  to  the 
kidney  and  its  pelvis. 

Instrumental  examination  will  also  determine  the  severity  of 
the  urethro-vesical  inflammation,  and  the  amount  of  muscular 
spasm  of  the  sphincters. 

The  length  of  the  urethra  is  determined  by  passing  a  catheter 
till  the  urine  begins  to  flow.  The  position  of  the  meatus  uri- 
narius  is  marked  on  the  shaft  of  the  instrument  by  the  thumb 
nail,  and  the  instrument  is  withdrawn,  and  measurement  taken 
from  the  thumb  nail  to  the  eye.  In  general  hypertrophy  there 
is  always  an  increase  in  length,  and  this  increase  is  a  rough 
index  as  to  the  extent  the  vesical  outlet  is  raised  above  the  level 
of  the  floor  of  the  bladder.  Aside  from  this,  it  affords  no  gauge 
as  to  the  amount  of  obstruction. 

Diagnosis.  Symptoms  of  obstruction  to  the  free  passage  of 
the  urine,  associated  with  symptoms  of  cystitis,  when  occurring 
in  a  man  over  forty  years  of  age,  are  generally  due  to  enlarged 
prostate.  If  on  physical  examination  there  is  no  obstruction 
within  seven  inches  of  the  meatus,  if  rectal  examination  shows 
that  the  prostate  is  enlarged,  if  the  urethra  is  markedly  length- 
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enedt  if  soft  or  coude  instruments  pass  when  Thompson's  sounds 
are  arrested,  and  if  there  is  residual  urine,  the  diagnosis  is  ren- 
dered nearly  positive. 

Cystitis  with  atony,  vesical  calculus,  and  urethral  stricture 
cannot  be  confounded  with  enlarged  prostate  after  careful 
examination,  though  all  of  these  conditions  may  be  coexistent; 
indeed,  the  first  two  are  very  commonly  associated  with  prostatic 
hypertrophy. 

Cancer  and  tuberculous  prostatis  may  at  first  exactly  simu- 
late prostatic  hypertrophy,  but  pursue  an  essentially  different 
course. 

The  classification  of  cases  of  hypertrophy  of  the  prostate  may 
be  made  from  various  standpoints.  The  following  factors  are, 
however,  most  worthy  of  mention  as  having  a  direct  bearing 
upon  treatment.  They  should  be  taken  into  account  in  deciding 
upon  the  management  of  any  particular  case. 

1.  The  Predominant  Character  of  the  Grozvth ;  whether  soft, 
indicating  excess  of  glandular  and  muscular  elements;  or  hard, 
showing  advanced  fibroid  change.  The  distinction  can  be  made 
more  simply  and  accurately  by  rectal  palpation  than  by  any 
other  method. 

2.  The  Seat  of  the  Growth.  From  a  practical  standpoint  this 
is  of  chief  interest  in  relation  to  the  changes  in  the  bladder.  In 
a  general  way  it  may  be  said  that  when  the  enlargement  affects 
chiefly  the  lateral  lobes,  the  urethra  is  narrowed  and  compressed, 
and  the  condition  is  analogous  to  that  existing  in  organic  ure- 
thral stricture.  The  difficulty  in  urination  depends  on  causes 
purely  obstructive  and  quite  outside  of  the  bladder  itself.  That 
organ  undergoes,  therefore,  the  usual  hypertrophy  and  thicken- 
ing of  its  muscular  walls  with  diminution  of  the  size  of  its  cavity. 
There  is  little  or  no  residual  urine. 

If,  however,  the  growth  is  median,  and  project  backward  into 
and  beneath  the  neck  of  the  bladder,  or  if  the  lateral  lobes  are 
elongated  in  the  same  direction,  a  dam  is  formed,  behind  which 
urine  accumulates.  The  muscular  tissue  at  the  base  of  the  blad- 
der, unable  to  contract  properly,  atrophies,  and  thins;  the  post- 
prostatic  pouch  forms  and  increases.     Generally,  vesical  atony 
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supervenes,  and  often  the  expulsive  power  is  completely  lost,  so 
that  in  neglected  cases  the  only  urine  which  escapes  from  the 
bladder  is  the  "overflow." 

The  two  conditions  may  be  best  differentiated  during  cathe- 
terism.  In  the  former,  when  there  is  uncomplicated  lateral 
enlargement  and  vesical  hypertrophy,  the  catheter  goes  in  possi- 
bly with  difficulty,  but  without  the  necessity  for  great  depression 
of  the  handle ;  it  does  not  go  to  an  unusual  depth  before  reaching 
urine;  there  is  little  or  no  residual  urine.  In  the  other  variety 
the  presence  of  the  median  obstruction  is  recognized  by  the 
difficulty,  often  the  impossibility,  of  passing  an  ordinary  instru- 
ment, the  necessity  for  employing  one  of  larger  curve,  or  with 
longer  shaft,  or  of  using  a  Mercier  or  other  catheter  coude. 
There  is  always  some  residual  urine  ;  often  many  ounces. 

3.  A  third  and  not  unimportant  classification  may  be  made 
on  the  basis  of  the  presence  or  absence  of  general  sclerosis.  If 
this  condition  is  a  factor  in  the  case,  rigid  vessels,  arcus  senilis, 
polyuria,  hyaline  casts,  etc.,  will  be  associated  with  the  evidence 
of  vesical  inability  due  to  rigidity  of  the  bladder  walls.  The 
prostatic  enlargement  will  usually  be  dense  and  distinctly 
fibroid. 

4.  Infection  of  the  vesical  mucosa,  with  pyogenic  organisms, 
is  too  important  to  be  ignored,  and  should  be  mentioned  as 
modifying  materially  any  grouping  of  prostatic  cases.  Indeed, 
it  is  almost  of  itself  a  sufficient  basis  for  classification,  and,  if 
we  were  compelled  to  rely  upon  one  single  factor,  might  be  said 
with  some  show  of  justice  to  take  precedence  of  all  others. 

While  the  above  classification  cannot  be  regarded  as  exhaus- 
tive, and  while  it  must  be  admitted  that  as  to  each  of  the  first 
three  groups  cases  will  be  found  which  it  will  be  difficult  to 
place,  I  believe  that  on  the  whole  it  will  prove  a  distinct  help  in 
deciding  upon  questions  of  treatment. 

These  may  be  considered  in  the  order  already  indicated. 

1 .  In  what  Cases  is  a  Purely  Expectant  Treatment  Proper  ? 
Only  in  those  in  which  enlargement  has  produced  no  symptoms, 
and  catheterism  is  easy  and  shows  no  residual  urine. 

Such  cases  would  include  chiefly  those  in  which  the  prostatic 
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condition  is  recognized  during  a  rectal  examination  instituted 
for  other  purposes.  They  are  not  infrequent  in  my  practice. 
They  often  occur  in  comparatively  young  men.  An  antecedent 
history  of  posterior  urethritis  should,  of  course,  suggest  a  chronic 
prostatitis  which  maybe  recognized  and  treated  by  the  usual  not 
very  satisfactory  methods. 

2.  Is  there  any  Medical  Treatment  which  is  Worthy  of  Trial? 
So  far  as  I  know,  ergot  is  the  only  drug  which  offers  any  pros- 
pect of  usefulness,  and  it  must  be  admitted,  first,  that  it  is  indi- 
cated in  only  a  small  proportion  of  cases,  and  next,  that  it  is 
far  from  demonstrated  that  it  has  any  distinct  effect  even  then. 
It  was  used  many  years  ago  on  account  of  the  apparent  hom- 
ology between  the  prostate  and  the  uterus.  The  recorded  re- 
sults are  conflicting,  but,  on  the  whole,  decidedly  opposed  to 
the  theory  that  it  has  any  specific  influence. 

I  have  for  years  been  in  the  habit  of  giving  it  in  those  cases 
in  which  the  softness  of  the  prostate  seemed  to  indicate  pre- 
dominance of  muscular  elements,  but  have  constantly  combined 
it  with  the  bromides,  boric  acid,  belladonna,  etc.,  and  with  in- 
strumental or  other  treatment,  so  that  I  am  unable  to  draw  any 
definite  conclusions,  and  must  confine  myself  to  the  statement 
that  in  many  such  instances  I  have  noted  enough  improvement 
to  make  me  feel  disinclined  to  discard  it.     While  the  medicinal 
treatment  of  the  prostatic  hypertrophy  itself  is  thus  unsatisfac- 
tory, some  of  the  complications  may  undoubtedly  be  benefited  by 
the  administration  of  drugs,  notably  cystitis,  which  will  always 
improve  markedly  under  the  use  of  boric  acid  or  salol  in  con- 
junction with  belladonna   and  the   bromides.     The  subject  is, 
however,  beside  the  main   purpose  of  this  paper,  and  may  be 
dismissed  with  the  remark  that  on  the  one  hand  much  harm  is 
often  done  by  the  general  practitioner  who,  with  his  usual  re- 
markable faith  in  drugs,  will  frequently,  in  these  cases,  neglect 
more  efficient  treatment,  while,  on  the  other  hand,  the  surgeon 
too  often  ignores  the  urinary  antiseptics,  which  are  certainly  of 
value  in  many  cases. 

3.    When  Should  Palliative  Treatment  be  Employed  ?     Palliative 
treatment  consists  {a)  in  the  systematic  use  of  steel  sounds  or 
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other  instruments  for  purposes  of  dilatation ;  or  (b)  in  the  em- 
ployment of  the  catheter,  and  is  of  the  greatest  value  in  a  very- 
large  number  of  cases. 

The  indications  for  its  employment  are  as  follows : 
Dilatation.  A  patient  who  presents  the  symptoms  of  the 
prostato-vesical  congestion  of  the  early  stages  of  hypertrophy, 
who  is  disturbed  once  or  twice  at  night,  who  has  an  enlargement 
of  moderate  density,  appreciable  through  the  rectum,  but  not 
offering  much  resistance  to  the  introduction  of  an  ordinary 
catheter,  and  who  has  but  little  residual  urine,  is  likely  to  derive 
great  benefit  from  the  systematic  introduction  of  full-sized  steel 
sounds.  I  have  always  under  observation  a  number  of  such 
patients  in  whom  this  treatment  and  this  alone  seems  to  relieve 
existing  symptoms  and  to  prevent  or,  at  least,  delay  the  de- 
velopment of  further  trouble.  That  it  can  have  any  true  cura- 
tive effect  is  unlikely;  that  it  can  even  modify  to  any  extent  the 
continuous  enlargement  of  the  gland  seems  improbable,  but 
that,  either  by  producing  a  local  atrophy  in  the  parts  immedi- 
ately surrounding  the  urethra,  or  by  simply  stretching  the  canal 
itself  and  relieving  local  congestion  and  tumefaction,  it  mitigates 
the  early  symptoms,  lessens  the  vesical  irritability,  diminishes 
the  amount  of  residual  urine  and  modifies  favorably  the  whole 
course  of  the  case,  seems  to  me  beyond  all  doubt,  and  I  base 
my  opinion  upon  a  fairly  large  experience  extending  now  over 
nearly  twenty  years. 

Harrison1  revived  professional  interest  in  the  method  in  1882 
by  his  publications  on  the  subject,  recommending  specially 
shaped  instruments  with  a  bulbous  enlargement  a  short  dis- 
tance from  the  tip.  In  carrying  it  out  I  prefer  to  introduce 
about  every  fifth  day  the  largest  steel  sound  which  the  mem- 
branous urethra  will  permit  to  pass,  and  of  allowing  it  to  remain 
in  place  for  ten  minutes,  or  longer  if  the  patient  is  in  bed. 
Careful  sterilization  of  the  instrument  and  gentleness  in  its  in- 
troduction render  the  treatment  absolutely  free  from  objection, 
and  intelligent  patients  carry  it  on  for  themselves  for  years. 

1   Brit.  Med.  Journ. 
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The  psychrophor,  cold  rectal  douche,  etc.,  while  sometimes  of 
great  use  in  chronic  inflammatory  conditions  of  the  prostate, 
have  seemed  to  me  to  have  no  effect  whatever  upon  cases  of 
hypertrophy. 

Catlieterism  should  be  systematically  employed  in  cases  in 
which  the  quantity  of  residual  urine  is  three  or  four  ounces  or 
more,  and  in  which  the  introduction  of  the  instrument  is  easy 
and  painless,  and  the  urine  is  sterile.  The  frequency  should  be 
proportionate  to  the  amount  and  character  of  the  residual  urine, 
a  very  good  working  rule  (if  the  urine  is  sterile)  being  to  use  the 
catheter  once  daily  (preferably  at  bedtime)  for  three  ounces, 
twice  for  six  ounces,  and  then  once  more  for  any  additional  two 
ounces.  With  sterile  urine  it  is  rarely  necessary  to  use  it  oftener 
than  once  in  every  four  hours. 

The  objections  to  habitual  catheterism  in  prostatics  are  (i)  the 
risk  of  vesical  infection  ;  (2)  the  production  of  vesical  atony. 
These  are  very  real  and  very  serious,  although  not  sufficient  to 
contra-indicate  the  employment  of  the  method.  The  first  may 
often,  but  not  always,  be  avoided  by  scrupulous  and  unflagging 
care  as  to  asepsis.  The  second  is  unavoidable,  and  this  fact 
should  be  regarded  as  weighing  in  favor  of  operation  in  all  cases 
where  it  comes  up  for  consideration. 

In  the  selection  of  a  catheter  the  sofest  and  smallest  that  will 
answer  the  purpose  are  usually  preferred.  This  is  often  abso- 
lutely necessary  in  nervous  patients  who  shrink  from  the  least 
pain,  and  who  dread  the  procedure  and  avoid  it  as  long  as  pos- 
sible. It  is  also  proper  in  unintelligent  and  clumsy  persons,  who 
cannot  be  taught  the  use  of  a  solid  instrument. 

In  all  others  in  whom  a  silver  catheter  will  pass  without  ex- 
citing bleeding  or  undue  pain,  it  should  be  the  instrument  of 
choice,  and  should  be  left  hi  situ  for  a  few  minutes  on  each 
introduction,  the  point  being  withdrawn  just  enough  to  avoid 
contact  with  the  wall  of  the  empty  bladder. 

The  largest  size  that  the  canal  will  admit  should  be  used.  By 
this  means  a  certain  amount  of  dilatation  is  kept  up,  and  I  am 
led  by  my  experience  to  believe  that  the  progress  of  the  case  is 
favorably  influenced.     In  patients  who  have  faithfully  carried  it 
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out  it  has  seemed  to  me  that  the  obstructive  condition  remained 
in  statu  quo  longer,  and  was,  on  the  whole,  less  pronounced  than 
the  average  cases  employing  the  soft  instruments. 

In  those  patients  who  do  not  present  themselves  until  the 
introduction  of  a  metallic  instrument  has  become  impossible, 
the  choice  of  catheter  lies  between  the  Mercier  and  the  Nelaton, 
either  of  which  may  be  used  in  accordance  with  the  comfort  of 
the  patient. 

When  cystitis  is  present,  its  treatment  should  be  conducted 
on  the  usual  lines,  urinary  asepsis  being  the  object  aimed  at. 

In  those  cases  of  vesical  atony  in  which  the  obstructive 
element  is  not  pronounced,  or  has  been  removed  by  operative 
procedure,  electricity  might  be  expected,  on  a  priori  grounds, 
to  be  of  much  benefit.  It  doubtless  would  be  if  the  accompany- 
ing conditions  were  similar  to  those  existing  in  a  case  of  atrophy 
of  a  muscle  or  a  group  of  muscles  of  an  extremity,  but  unfor- 
tunately the  electrode  cannot  be  applied  with  the  same  ease  or 
certainty ;  the  additional  instrumentation  is  often  objectionable. 
It  is  not  uncommon  to  find  the  application  of  a  current  sufficient 
in  power  to  be  therapeutically  active,  followed  by  vesical  irrita- 
tion ;  the  intervals  necessitated  by  such  intolerance  are  often  so 
long  as  to  render  the  treatment  futile,  and,  altogether,  at  least 
in  my  hands,  the  method  has  been  unsatisfactory. 

In  those  cases  in  which  atony  is  the  predominant  condition 
it  should  always  be  tried,  but  will,  I  believe,  give  good  results 
in  a  very  small  proportion. 

Strychnia  has  a  certain  value  in  these  same  cases,  and  should 
be  administered  in  full  doses. 

4.  In  what  Cases  should  some  Operative  Procedure  be  Recom- 
mended f  It  may  be  said  at  once  that  in  those  patients  with 
but  moderate  obstruction,  or  with  a  high  grade  of  compensatory 
hypertrophy  of  the  bladder,  with  a  small  amount  of  residual 
urine,  which  remains  sterile,  and  in  whom  catheterism  is  easy 
and  painless,  operation  is  not  to  be  thought  of. 

The  time  may  come  when,  by  perfecting  our  methods  of 
diagnosis  and  our  operative  technique,  this  class  of  prostatics 
may  be  benefited  by  active  surgical  interference,  but  it  has  not 
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yet  arrived.  Dilatation  and  catheterism,  as  above  described,  at 
present  represent  the  best  therapeutics,  and  if  the  rigid  observ- 
ance of  details  of  antisepsis  is  emphasized,  insisted  upon,  and 
never  lost  sight  of,  will  in  a  fair  proportion  of  instances  see  the 
patient  comfortably  through  his  life. 

But  it  must  be  said  with  equal  positiveness  that  in  the  great 
majority  of  cases  it  is  at  the  termination  of  this  stage,  when  the 
approaching  "  break-down  "  in  catheter  life  first  begins  to  man- 
ifest itself,  when  instrumentation  becomes  more  difficult,  more 
painful,  or  more  frequent,  when  the  urine  shows  fermentive 
change,  and  the  vesical  congestion  merges  into  a  true  cystitis, 
that  the  most  valuable  time  is  lost  to  both  patient  and  surgeon. 
It  is  just  then  that  on  the  one  hand  operation  is  for  the  first  time 
clearly  indicated  and  justified,  and  on  the  other  that  it  promises 
most. 

Unfortunately,  the  great  majority  of  prostatics  are  not  led  to 
consider  operation  until  long  after  this  period,  when  we  have 
unimpaired  general  health  with  pronounced  local  symptoms, 
has  passed.  They  are  brought  to  us,  as  a  rule,  only  when  vesical 
and  renal  infection  is  pronounced,  and  when  the  characteristic 
toxaemia — a  combination  often  of  sapremia,  septicaemia,  and 
chronic  uraemia — has  supervened,  and  is  of  itself  threatening 
life.  Operation  may  then  be  forced  upon  us,  but  of  course  with 
far  less  prospect  of  success. 

Its  full  capability  of  usefulness  can  never  be  determined 
until  it  has  become  customary  with  the  general  practitioner  to 
refer  such  cases  to  the  surgeon  at  an  earlier  period,  and  until 
the  latter  has  unreservedly  recognized  the  possibility  of  good 
which  operation  then  affords. 

I  have  no  hesitation,  however,  in  saying  that  in  the  absence 
of  evidence  of  advanced  and  threatening  renal  disease  of  an 
infective  character,  but  few  prostatics,  no  matter  how  marked 
their  local  symptoms,  should  at  the  present  day  be  denied  the 
chance  of  relief  afforded  by  operation.  In  this  statement  I 
would  include  not  only  the  cases  with  pronounced  vesical  sepsis, 
but  also  those  with  atony ;  with  more  or  less  complete  reten- 
tion ;  with  general  sclerosis,  rigid  vessels,  polyuria,  and  hyaline 
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casts  ;  with  even  the  toxaemia  above  alluded  to.  The  evidence 
already  presented  to  the  profession  seems  to  me  to  warrant  this 
opinion,  in  spite  of  the  unfavorable  views  as  to  operative  inter- 
ference formed  and  expressed  by  such  excellent  and  experienced 
observers  as  Socin,  Guyon,  and  Sir  Henry  Thompson. 

The  mortality  in  all  forms  of  prostatectomy  has  varied  from 
13.6  (perineal)  to  25  per  cent,  (supra-pubic);  while  perineal 
prostatotomy  has  a  mortality  of  but  4.5  per  cent.  In  consider- 
ing these  figures  it  must  be  remembered  that  many  of  the  cases 
presented  all  the  unfavorable  symptoms  which  have  been  men- 
tioned, and  that  few  cases  have  as  yet  submitted  to  operation 
at  an  early  date.  The  wretchedness  of  the  life  which  awaits 
such  patients  certainly  renders  operative  risk  justifiable.  In  a 
collection  of  thirty-three  supra-pubic  prostatectomies,  in  which 
there  were  seven  deaths,  all  the  patients  but  four  were  over 
sixty ;  eight  were  over  seventy ;  almost  all  were  in  wretched 
health;  many,  as  stated  by  one  operator,  were  "  obviously  within 
a  few  days  or  weeks  of  death  unless  speedily  relieved  ;  "  another 
says  :  "  The  cases  were  not  selected,  except  that  all  mild  cases 
were  refused  operation,  and  no  desperate  case  was  denied  the 
chance,  and  of  these  several  were  nearly  dead  when  taken  in 
hand." 

Moullin's  table  shows  nineteen  deaths  in  ninety-five  cases 
of  supra-pubic  prostatectomy,  a  mortality  of  about  20  per 
cent. ;  but  the  last  half  of  the  table  (which  is  arranged  chro- 
nologically) shows  only  15  per  cent.  This  is  in  accord  with 
the  history  of  nearly  every  important  operation  now  performed 
by  surgeons.  With  increased  experience  comes  better  judg- 
ment in  the  selection  of  cases,  and  greater  facility  in  operative 
technique. 

It  is  evident  that  we  have  not  yet  the  data  for  estimating 
the  true  mortality  of  operation  in  those  cases  in  which  the  more 
serious  contra-indications  are  absent,  but  it  is  certain  that  it 
would  be  much  less  than  has  as  yet  been  attained.  It  is  also 
certain  that  the  possibility  of  serious  disease  of  the  urinary 
tract  above  the  bladder  increases  in  every  case  in  a  direct  ratio 
with  the  duration  of  obstructive  disease  anterior  to  that  organ. 
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Indeed,  we  know  that  even  frequency  of  micturition  is  of  itself 
a  competent  cause  of  urethral  dilatation,  hydronephrosis,  etc. ; 
and  when  to  these  factors  are  added  the  grave  vesical  changes 
which  follow  infection  and  retention,  it  seems  strange  that  renal 
disease  is  ever  absent  in  patients  with  long-standing  prostatic 
enlargement. 

4.  The  Choice  of  Operation.  I  may  briefly  mention,  for  the 
sake  of  completeness,  those  methods  which,  in  my  opinion,  are 
at  present  to  be  rejected,  either  on  account  of  lack  of  evidence 
of  favorable  results,  or  because  the  recorded  testimony  of  com- 
petent observers  is  distinctly  unfavorable.  They  include  inter- 
stitial injection  of  iodine,  ergotin,  carbolic  acid,  sclerotic  acid 
and  other  substances  (Heine);  the  application  of  a  continuous 
current  through  the  negative  pole  inserted  into  the  body  of  the 
gland  through  the  rectum,  the  positive  pole  being  applied  to  the 
abdomen  (Bidert,  Casper,  Roux) ;  the  application  of  the  galvano- 
cautery  to  the  mucous  membrane  of  the  prostatic  urethra  by 
means  of  instantaneous  flashes  (Newman);  the  division  of  the 
bar  at  the  neck  of  the  bladder  by  means  of  a  cutting  instrument 
inserted  through  the  penile  urethra  (Mercier,  Gouley) ;  a  similar 
section  at  the  neck  of  the  bladder  by  means  of  the  electro- 
cautery (Bottini). 

I  do  not  mean  to  say  that  there  is  no  possibility  of  usefulness 
in  these  plans.  It  may  even  be  that  some  of  them  contain  the 
germs  of  what  is  destined  to  be  the  approved  and  successful 
treatment  of  the  future.  At  present,  however,  the  evidence 
points  in  the  contrary  direction. 

This  leaves  for  consideration  the  following  methods,  which 
will  be  mentioned  in  the  order  of  their  gravity,  as  estimated  by 
their  probable  risk,  or  by  their  mortality  as  determined  by 
existing  statistics. 

1.  Overstretching  of  the  Prostatic  Urethra.  This  procedure  is 
not  likely  to  be  followed  by  good  results  in  cases  in  which  the 
median  lobe  and  the  vesical  neck  are  chiefly  concerned.  In 
those  of  lateral  hypertrophy,  in  which  the  urethra  is  simply 
narrowed,  or  is  narrowed  and  rendered  tortuous,  it  might  be  of 
use.     If  it  is  tried  it  should  certainly  be  conducted  under  ether, 
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and  should  be  carried  to  the  furthest  degree  consistent  with 
safety.  I  have  often  thought  of  following  the  suggestion  made 
by  Physick,  early  in  the  century,  as  to  the  use  of  what  he  called 
"  hydraulic  compression,"  for  which  he  invented  a  special  instru- 
ment, or  of  repeating  Sir  Henry  Thompson's  experiments  with 
a  hydrostatic  dilator,  which  were  made  nearly  forty  years  ago, 
but  I  have  never  done  so. 

Thompson  dismissed  the  whole  subject  in  his  later  publica- 
tions with  the  remark  that  no  one  of  experience  now  ventures 
to  use  instruments  sufficiently  large  to  produce  any  diminution 
of  the  gland  or  any  dilatation  of  the  canal  which  passes  through 
it,  by  the  agency  of  compression,  on  account  of  the  probability 
of  exciting  prostato-cystitis.  He  rejects,  too,  the  idea  that  by 
this  agency  any  beneficial  effect  on  the  gland  is  possible.  It 
must  be  remembered,  however,  that  this  opinion  dates  back  to 
the  time  when  antisepsis  in  genito-urinary  surgery  was  unknown 
and  unthought  of.  Undoubtedly  this  mode  of  treatment,  with 
the  slight  bruising  of  the  gland  and  the  minute  lacerations  of 
the  mucous  membrane  produced  by  it,  favored  the  development 
of  an  infective  inflammation,  and  this  was  probably  the  cause 
of  the  "aggravated  suffering"  which  Thompson  describes  as 
following  dilatation.  I  do  not  mean  to  deny  the  possibility  of 
exciting  a  traumatic  prostato-cystitis,  but  would  regard  that 
risk  as  one  which  might  well  be  assumed  by  both  patient  and 
surgeon  if  the  method  lessened  the  obstruction,  which  is  the 
chief  cause  of  all  the  gravest  symptoms.  The  atrophy  of  the 
prostate  following  stricture  of  the  urethra  is  well  known,  and  is 
asserted  by  Thompson  himself  to  be  due  to  pressure.1  I  have 
been  led  to  bring  this  subject  forward  because  my  experience 
with  the  simpler  dilatation  by  means  of  ordinary  sounds  seems  to 
me  to  justify  hope  of  greater  good  from  more  thorough  treatment 
conducted  on  the  same  lines.  I  have,  however,  included  it  among 
operative  instead  of  palliative  measures,  because  it  is  a  more 
formal  procedure  and  aims  at  further-reaching  and  more  perma- 
nent results.     A  still  more  radical  application  of  the  same  idea 

1  Loc.  cit.,  p.  118. 
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has  been  suggested  by  Bangs,  viz  ,  the  dilatation  of  the  prostate 
through  a  perineal  incision.  This  also  has  not  been  tried  in  a 
sufficient  number  of  cases  to  warrant  a  final  opinion. 

The  theoretical  advantage  of  a  hydrostatic  dilator  would  be 
the  uniform  pressure  exerted  on  the  whole  circumference  of  the 
prostatic  urethra  and  vesical  neck,  with  less  risk  of  dangerous 
laceration  of  the  mucous  membrane  than  by  the  metallic  dilators. 

The  operation  may  be  said  to  be  indicated  (tentatively  or 
experimentally)  in  those  cases  in  which  palliative  treatment  has 
failed  and  more  radical  measures  are  declined. 

2.  Perineal  Prostatotomy ',  in  the  simplest  form,  as  to  the  use- 
fulness of  which  we  have  any  satisfactory  evidence,  consists  in 
opening  the  urethra  at  the  apex  of  the  prostate  by  a  median 
perineal  incision,  and  dividing  the  obstructing  portion  of  the 
gland  by  means  of  a  probe-pointed  bistoury,  cutting  from  within 
outward.  The  channel  may  be  further  enlarged  by  divulsion 
with  the  finger. 

This  operation,  described  by  Harrison  as  a  suggestion  of 
Guthrie's,  and  as  combining  Cock's  operation  for  opening  the 
urethra  with  Mercier's  for  division  of  the  "bar,"  is  of  little  use 
unless  the  further  suggestion  of  Harrison  be  also  adopted,  and 
prolonged  drainage  by  means  of  a  large-sized  tube  worn  continu- 
ously for  weeks  be  regarded  as  an  essential  factor  of  the  proce- 
dure. Of  eleven  cases  (Moullin's  tables),  in  which  this,  or  a 
closely  similar  method,  including  continuous  drainage,  was 
employed,  six  were  "cured"  and  two  "much  improved." 

The  mortality  from  perineal  prostatotomy,  according  to  the 
same  statistics,  is  I  in  24  (4.5  per  cent,  approximately);  and  in 
the  fatal  case  the  patient,  who  was  eighty  years  of  age  and  in 
whom  the  bar  at  the  neck  of  the  bladder  had  been  freely  divided, 
died  of  uraemia.1  The  operation  should  be  regarded  as  that  of 
choice  in  all  those  cases  in  which  with  marked  diminution  of 
expulsive  force,  and  with  cystitis  there  are  also  evidences  of  wide- 
spread degenerative  changes  or  of  distinct  renal  disease,  and 
toxaemia  and  general  feebleness  are  present.     It  is  also  to  be 

1  Wishard,  American  Journal  of  the  Medical  Sciences,  November,  1890. 
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preferred  as  a  rule  even  in  the  absence  of  renal  or  constitutional 
symptoms  if  the  bladder  is  rigid  and  contracted,  and  will  hold 
only  a  few  ounces  of  urine,  or  if  the  atony  is  nearly  absolute 
and  does  not  tend  to  improve  under  careful  treatment. 

The  precise  mode  by  which  it  acts  has  not  been  demonstrated, 
but  it  seems  probable  that  it  is  a  combination  of  mechanical 
dilatation  of  the  channel  with  a  certain  amount  of  cicatricial 
contraction  in  the  substance  of  the  gland,  reducing  its  bulk  in 
the  immediate  vicinity  of  the  urethra  and  thus  diminishing  its 
obstructive  power. 

3.  Perineal  Prostatectomy.  As  a  more  or  less  accidental 
accompaniment  of  lithotomy,  projecting  portions  of  the  prostate 
being  caught  and  extracted  with  the  calculus,  this  operation  has 
been  for  years  familiar  to  the  profession.  As  a  formal  procedure 
it  is  more  recent.  Moullin's  tables  contain  fourteen  cases  with 
two  deaths,  one  failure  and  eleven  "cures/'  a  mortality  of  14.3 
per  cent.  The  chief  clinical  indications  for  the  operation  may 
be  said  to  be  those  already  enumerated  as  justifying  prostatot- 
omy,  which  may  always  be  converted  into  a  prostatectomy  if 
the  perineal  distance  permits  the  growth  to  be  reached  by  the 
finger  and  it  is  found  to  be  of  small  size,  and  limited  to  the 
median  line  posteriorly,  or  pedunculated  and  acting  like  a  ball- 
valve  at  the  neck  of  the  bladder. 

The  latter  condition  may  be  suspected  if  in  an  old  man,  with- 
out marked  prostatic  symptoms  and  with  no  calculus,  sudden 
and  complete  retention  comes  on,  and  still  more  especially  if 
there  has  been  sudden  stoppage  of  the  stream  during  urination, 
and  if  in  spite  of  these  symptoms  catheterism  is  not  difficult. 

The  projecting  portion  may  be  seized  by  the  finger  or  forceps, 
or  caught  with  a  wire,  or  with  a  galvanic  ecraseur,  and  removed. 
The  results,  as  above  stated,  have  been  remarkably  good. 

The  chief  objections  to  the  method  as  a  formal  procedure, 
when  a  radical  operation  has  been  determined  upon,  are  that  in 
only  about  one-third  or  one-fourth  of  the  cases  (Watson,  Mc- 
Gill)  could  the  growth  be  reached  by  the  ringer  of  the  operator; 
that  often,  even  when  accessible  to  the  finger,  it  cannot  be  satis- 
factorily dealt  with  through  the  narrowed   urethra ;   and  that 
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vesical  projections  are  altogether  beyond  reach  for  accurate  or 
careful  manipulation. 

4.  Supra-pubic  prostatectomy  is  the  operation  to  be  preferred  in 
all  those  cases  in  which,  palliative  treatment  having  failed,  there 
are  unmistakable  indications  that  the  local  conditions  are  grow- 
ing worse,  the  general  health  remaining  as  yet  unaffected. 

The  best  possible  period  is  that  before  the  development  of 
marked  and  continuous  cystitis,  while  some  power  still  remains 
in  the  vesical  walls,  and  the  bladder  is  neither  thinned  and 
dilated  nor  rigid  and  contracted. 

Under  these  circumstances,  in  the  presence  of  a  patient  who 
reports  that  he  is  disturbed  at  night  with  increasing  frequency; 
that  he  is  obliged  to  use  the  catheter  oftener,  and  not  only  does 
so  with  greater  discomfort,  but  with  less  relief  in  the  interval ; 
that  the  urine  is  occasionally  turbid  and  offensive ;  that  he  has 
recently  had  one  or  more  attacks  of  retention ;  and  that  he  is 
beginning  to  lose  flesh  and  appetite,  it  appears  to  me  that  the 
indications  for  operative  interference  are  unmistakable,  and  that 
the  supra-pubic  method  is  obviously  the  one  to  be  selected. 

It  permits  in  every  such  case  a  thorough  manual  and  visual 
exploration  of  the  bladder,  and  a  digital  exploration  of  the 
prostatic  urethra,  and  is,  therefore,  if  for  no  other  reason,  to  be 
preferred  to  the  perineal  method.  The  difference  in  mortality, 
if  we  may  venture  to  compare  the  last  half  of  Moullin's  table  of 
supra-pubic  prostatectomies  (which  comes  nearest  it  in  dates) 
with  his  table  of  perineal  operations,  is  not  a  very  serious  one, 
showing  for  the  supra-pubic  operation  seven  deaths  in  forty- 
seven  cases  (operated  on  since  June,  1889),  a  mortality  of  14.9 
per  cent. ;  and  for  the  perineal  operation  two  deaths  in  fourteen 
cases  (operated  on,  with  one  exception,  since  June,  1891),  a 
mortality  of  14.3  per  cent.  The  difference  in  results  cannot 
be  numerically  compared,  but  it  may  safely  be  asserted  that  it 
is  altogether  in  favor  of  the  supra-pubic  method. 

In  a  certain  proportion  of  cases,  as  might  be  expected,  the 
bladder  does  not  recover  its  power,  but  this  proportion  in  the 
series  above  mentioned  was  only  about  20  per  cent.  It  would 
certainly  be   still   less   if  earlier  operation  were   insisted   upon. 

Am  Surg  13 
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It  must  be  understood  that  even  when  the  loss*  of  expulsive 
power  continues  there  is  often  so  much  gain  in  the  matter  of 
comfort,  in  the  lessening  of  the  cystitis,  in  the  facilitation  of 
catheterism,  etc.,  that  the  operation  should  be  regarded  as 
essentially  a  success,  even  although  a  complete  cure  has  not 
been  obtained. 

Recurrence  of  the  growth  after  the  more  radical  operation 
has  not  happened  with  sufficient  frequency  to  make  it  a  matter 
of  any  practical  importance,  having  been  noted  in  less  than  I  per 
cent,  of  the  recorded  cases. 

DittePs  operation  of  lateral  prostatectomy  has  been  used  by 
Kuster  in  three  cases  with  a  moderate  degree  of  success.  It 
seems  applicable  only  to  those  patients  in  whom  the  obstruction 
depends  upon  enlargement  of  the  lateral  lobes,  and  in  whom  at 
the  same  time  the  small  size  of  the  bladder  and  the  rigidity  of 
its  walls  prevent  the  supra-pubic  operation. 

In  a  number  of  cases  (Schmidt,  Guyon,  McGill,  Belfield), 
various  forms  of  obstruction  due  to  sub-nrethral  prostatic  growth 
have  been  found,  and  have  either  rendered  the  supra-pubic 
operation  a  failure  or  have  required  special  operative  measures 
for  their  relief.  There  seems  no  reason  to  question  the  pro- 
priety in  every  case  of  supra-pubic  prostatectomy,  of  examining 
the  prostatic  urethra  with  the  finger,  and  of  performing  perineal 
urethrotomy  if  a  hard  mass  or  a  rigid  ring  is  discovered  (Bel- 
field).  This  admits  of  thorough  stretching,  of  incision,  or  of 
excision,  and  adds  but  little,  if  at  all,  to  the  dangers  of  the  case. 

As  to  the  technique  of  the  supra-pubic  method,  the  adoption 
of  Trendelenburg's  position;  the  omission  of  the  rectal  bag; 
the  arrest  of  hemorrhage  by  an  internal  pad  held  in  place  by  a 
string  carried  through  a  perineal  incision  (Keyes) ;  and  the  use 
of  an  ecraseur  introduced  through  the  urethra,  the  mucous 
membrane  over  the  growth  being  incised,  and  the  wire  being 
guided  to  its  proper  place  through  the  usual  supra-pubic  in- 
cision, are  the  modifications  most  worthy  of  mention.  The 
latter  suggestion  seems  to  me  worthy  of  note  as  enabling  us  in 
desperate  cases  to  reduce  the  hemorrhage  to  a  minimum,  and 
to  remove  only  that  portion  of  the  prostate   which  is  really 
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obstructive.  I  called  attention  some  time  ago1  to  the  fact  that 
the  risk  of  hemorrhage,  of  shock  from  prolongation  of  the 
operation,  of  sepsis  from  the  exposure  of  a  larger  absorbent 
surface,  are  all  directly  increased  with  the  amount  of  the  pros- 
tatic overgrowth  which  is  removed,  making  it  most  important 
that  we  should  know  how  little  we  may  do  with  a  reasonable 
prospect  of  resulting  benefit.  In  two  of  the  three  deaths  set 
down  by  McGill  as  directly  due  to  the  operation,  large  portions 
of  the  prostate  had  been  taken  away,  and  I  have  had  the  same 
experience.  That  age,  with  its  associated  debility,  is  not  the 
chief  factor  in  causing  death  is  shown  by  the  fact  that  of  ninety 
cases,  in  which  the  age  is  given  (Moullin),  the  average  was 
sixty-four  and  one-half  years,  while  of  eighteen  fatal  cases  the 
average  was  only  sixty-six  and  one-half  years.  The  difference 
is  not  great  enough  to  warrant  the  assumption  that  age  is  of 
primary  importance  in  determining  the  mortality.  It  must  not 
be  forgotten  that  the  object  of  the  operation  is  to  restore  a 
"  low-level  channel  "  through  the  prostate,  and  is  not  simply 
the  excision  of  the  overgrowth  (Belfield).  Moullin  says  that 
practically,  if  the  operation  is  to  prove  successful,  it  resolves 
itself  into  removing  the  whole  of  the  vesical  mass,  whether  it 
springs  from  the  lateral  lobes,  or  is  an  upgrowth  from  the  pos- 
terior wall,  or  is  a  detached  nodule.  This  may  be  true,  but  it 
has  certainly  not  yet  been  demonstrated.  Every  surgeon  who 
has  done  a  number  of  tonsillotomies  is  familiar  with  the  re- 
markable diminution  in  size  of  that  gland  which  may  follow  the 
removal  of  a  comparatively  trifling  portion.  It  may  be  found 
that  similar  contraction  of  the  prostate  will  result  from  the 
removal  of  merely  the  most  salient  portion.  If  so,  it  would 
undoubtedly  lessen  the  mortality  and  greatly  promote  the 
general  acceptance  of  the  operation.  The  lessening  in  the  size 
of  the  prostate,  which  in  a  number  of  instances  has  followed 
Harrison's  operation  of  puncture  of  the  post-prostatic  pouch 
with  a  trocar  and  canula,  and  to  which  I  have  already  alluded, 
seems  to   have  some  bearing  upon  the  question.     In  some  of 

1  Medical  News,  December  13,  1890. 
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his  cases  after  withdrawal  of  the  tube  normal  micturition  was 
re-established. 

Two  cases  in  my  own  experience  (one  of  them  not  yet  pub- 
lished) illustrate  this  point  excellently.  In  one,  a  patient  aged 
sixty-eight  years,  with  complete  loss  of  expulsive  power  for 
four  years,  with  a  violent  cystitis,  marked  renal  disease,  a  vesical 
calculus,  a  mitral  murmur,  and  other  evidences  of  degenerative 
changes,  I  was  led  by  the  enormous  size  of  the  intra-vesical 
growth  to  remove  successive  portions  until  I  had  taken  away 
eight,  varying  in  size  from  that  of  a  hickory-nut  to  that  of  a 
large  walnut,  and  weighing  altogether  three  ounces.  The 
patient  did  well  for  three  and  a  half  days,  then  developed 
uraemic  delirium,  and  died  of  suppresion  of  urine  on  the  seventh 
day. 

The  other  case,  a  man  of  sixty-six  years  of  age,  was  in  much 
the  same  condition.  He  had  passed  no  urine  voluntarily  for 
more  than  three  years ;  he  was  using  or  attempting  to  use  the 
catheter  every  half  hour,  was  suffering  intensely  all  the  time 
and  was  rapidly  emaciating.  He  also  had  intense  cystitis,  albu- 
min and  casts  in  the  urine,  pipe-stem  radials,  etc.  The  bladder 
was  so  thin  that  on  attempting  to  make  its  wall  prominent  in 
the  wound,  to  facilitate  incision,  by  means  of  a  silver  prostatic 
catheter,  the  point  of  the  instrument  perforated  it,  an  accident  I 
had  never  seen  before. 

In  this  case  I  contented  myself  with  the  removal  of  small 
portions  of  prostate  immediately  around  and  beneath  the  vesical 
orifice,  freeing  that  completely,  but  paying  no  attention  to  the 
lateral  lobes.  The  patient  made  an  uncomplicated  recovery,  and 
is  now  using  the  catheter  painlessly  and  never  more  than  five 
times  in  the  twenty-four  hours.  He  sleeps  six  hours  without 
awaking,  and  is  markedly  improved  in  general  health.  The 
enlargement  in  his  case  was  not  unlike  that  in  the  other,  involv- 
ing the  whole  gland  and  extending  into  the  bladder. 

The  improvement  is  so  disproportionate  to  the  extent  of  my 
interference  with  the  growth,  that  I  am  convinced  it  is  partly  due 
to  subsequent  contraction  of  the  remaining  portions  of  the  gland. 
Of  course  in  this  case  there  has  been  no  recovery  of  expulsive 
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force,  but  I  do  not  believe  that  any  operation,  however  extensive, 
could  have  brought  that  about.  The  case  has  impressed  me 
anew  with  the  desirability  of  learning  the  minimum  amount  of 
interference  which  will  be  effective. 

5.  I  have  one  further  thought  which  I  have  decided  to 
mention  to  this  Association,  although  I  do  so  with  a  reluctance 
born  of  the  fear  of  being  considered  illogical  or  impractical,  or 
perhaps  both.  It  occurred  to  me  some  time  ago  that  possibly 
if  the  analogy  between  uterine  fibro-myomata  and  prostatic 
overgrowth  was  a  real  one,  castration  might  have  the  same  effect 
upon  the  latter  that  oophorectomy  does  upon  the  former,  and 
cause  a  shrinkage  or  atrophy  which  would  result  in  the  practical 
disappearance  of  the  obstruction.  At  the  time  I  had  never  heard 
or  read  of  the  alleged  prostatic  atrophy  in  eunuchs,  geldings, 
etc.,  which  I  have  already  mentioned.  While  I  was  unaware 
that  any  allusion  even  had  been  made  in  medical  literature  to 
this  subject,  I  instituted  a  series  of  experiments,  which  were 
carried  on  for  me  by  Dr.  E.  R.  Kirby,  of  the  University  of 
Pennsylvania,  and  the  results  of  which  are  subjoined.  The 
microscopic  specimens  are  here  for  examination  by  the  members 
of  the  association. 

In  the  experimental  work  dogs  were  used,  partly  for  conveni- 
ence, partly  because  it  is  known  that  in  this  animal  the  prostate 
occasionally  undergoes  changes  similar  to  those  which  are  found 
in  the  human  prostate. 

The  literature  was  carefully  looked  up,  and  no  reference  as 
to  the  average  or  normal  weight  of  the  prostate  in  dogs  could 
be  found. 

For  control  experiments  thirty-five  dogs  and  their  prostates 
were  weighed,  and  the  average  weight  taken  as  a  standard.  The 
average  weight  of  the  prostate  was  found  to  be  15.3748  grammes. 
The  relative  weight  of  the  prostate  to  the  weight  of  the  dog  was 
also  taken  into  consideration,  and  is  given  in  each  case. 

The  dogs  were  castrated  and  killed  at  different  intervals. 
The  prostates  were  hardened  in  alcohol,  cut  by  the  freezing 
celloidin  method,  stained  with  borax  carmine,  and  mounted  in 
Canada  balsam. 
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No.  19.  Weight  of  dog,  15  kilos.  Average  weight  of  prostate 
in  dogs  weighing  from  14  to  16  kilos  inclusive,  15  grammes. 
Dog  killed  at  the  end  of  17  days;  weight  of  prostate,  5.420 
grammes.  In  this  specimen  the  normal  relation  of  the  different 
structures  seems  to  exist.     No  change  noted. 

No.  21.  Weight  of  dog,  14  kilos.  Average  weight  of  pros- 
tate in  dogs  weighing  from  13  to  15  kilos  inclusive,  13  grammes. 
Dog  killed  at  the  end  of  21  days;  weight  of  prostate,  5.700 
grammes.  In  this  specimen  beginning  changes  in  the  glandular 
structure  are  seen.  The  muscle  fibres  show  but  little  change. 
From  this  it  would  seem  probable  that  the  glandular  elements 
are  the  first  to  undergo  atrophy. 

No.  20.  Weight  of  dog,  14  kilos;  30  days;  weight  of  pros- 
tate, 2.600  grammes. 

The  glandular  structure  shows  well  the  beginning  atrophy. 
The  glands  are  irregular  in  outline,  smaller  than  normal,  and 
separated  from  each  other  by  considerable  connective  tissue. 
Very  few  muscular  fibres  are  to  be  seen. 

No.  4.  Weight  of  dog,  20  kilos.  Average  weight  of  prostate 
in  dogs  weighing  from  19  to  21  kilos  inclusive,  19  grammes; 
32  days  ;  weight  of  prostate,  2.620  grammes.  The  picture  is 
here  about  the  same  as  that  seen  in  No.  21. 

No.  16.  Weight  of  dog,  15  kilos.  Average  weight  of  pros- 
tate in  dogs  weighing  from  14  to  16  kilos  inclusive,  14  grammes; 
41  days  ;  weight  of  prostate,  5.700.  In  this  specimen  the  gland- 
ular elements  are  but  slightly  atrophied,  especially  in  some  places. 
Many  muscular  fibres  can  be  seen,  all,  however,  atrophied. 

No.  13.  Weight  of  dog,  31  kilos.  Average  weight  of  dogs 
weighing  from  29  kilos  upward,  30  grammes ;  54  days ;  weight 
of  prostate,  4.420  grammes.  Atrophic  changes  well  marked, 
the  connective  tissue  elements  predominating. 

No.  14.  Weight  of  dog,  23  kilos.  Average  weight  in  dogs 
weighing  from  22  to  24  kilos  inclusive,  21  grammes  ;  54  days  ; 
weight  of  prostate,  2.700  grammes.  The  glands  show  somewhat 
better  in  this  specimen,  but  are  widely  separated  from  each  other 
by  bundles  of  connective  fibres,  and  the  longitudinal  stripes  are 
well  marked. 


SURGERY  OF  THE  H YPE RT RO P H I E D  PROSTATE.   I99 

No.  24.  Weight  of  dog,  15  kilos;  60  days;  weight  of  pros- 
tate, 1.500  grammes.     Presents  practically  same  picture  as  No. 

13- 

No.  9.  Weight  of  dog,  22  kilos.     Average  weight  of  prostate 

in  dogs  weighing  from   21   to  23  kilos,  21   grammes;  61  days; 

weight  of  prostate,  4.000  grammes.     Here  and   there   in   this 

specimen  may  be  seen  masses  of  closely-packed  cells,  evidently 

the  remains  of  the  glands.     Few  muscular  fibres  can  be  made 

out.     Longitudinal  stripes  well  marked.     No  nuclei  to  be  seen. 

No.  8.  Weight  of  dog,  25  kilos.  Average  weight  of  prostate 
in  dogs  weighing  from  21  to  29  kilos,  21  grammes;  65  days  ; 
weight  of  prostate,  4.500  grammes.  There  is  considerable  atro- 
phy of  both  the  glandular  and  muscular  elements,  connective 
tissue  predominating. 

No.  5.  Weight  of  dog,  26  kilos;  72  days;  weight  of  prostate, 
3.920  grammes.  In  this  specimen  but  little  of  the  glandular 
structure  remains.  What  gland  acini  can  be  seen  are  very 
small  and  irregular  in  outline.  There  are  but  few  muscular 
fibres  to  be  seen,  and  their  outline  is  not  sharply  defined.  No 
nuclei  can  be  seen. 

These  results,  which  I  believe  may  be  relied  upon,  place 
beyond  all  peradventure  the  influence  of  castration  (in  the  dog, 
at  least)  upon  the  condition  of  the  prostate,  and  show  clearly 
that  that  operation  is  followed  invariably,  and  with  a  prompt- 
ness which  I  must  confess  was  to  me  surprising,  by  atrophy 
first  of  the  glandular  and  then  of  the  muscular  elements,  and  by 
a  coincident  reduction  in  both  bulk  and  weight.  Since  institut- 
ing them  I  have  become  familiar  with  Griffiths'1  admirable 
papers,  and  have  learned  from  them  the  following  facts : 

John  Hunter  observed  that  in  the  mole  the  prostate  gland  in 
winter  was  "  hardly  discernible,  but  in  the  spring  becomes  very 
large  and  filled  with  mucus."  2  Owen  confirms  this,  and  adds 
that  "  the  prostate  gland  in  the  mole  begins  to  increase  in  Feb- 
ruary and  acquires  an  enormous  size  and  conceals  the  urinary 

1  Journal  of  Anatomy  and  Physiology,  vols,  xxiii  and  xxiv. 

2  Works  edited  by  Palmer,  vol.  iv.  p.  29. 


200  WHITE, 

bladder  toward  the  end  of  March."  Owen  found  similar  changes 
in  the  prostate  of  the  hedgehog.  Griffiths  examined  for  himself 
the  generative  organs  of  the  mole  and  the  hedgehog  in  and  out 
of  the  rutting  season,  and  found  the  above  observations  to  be 
correct.  He  made  a  number  of  sections  of  the  gland  in  the 
quiescent  state,  and  others  during  the  period  of  sexual  activity. 
During  the  former  period  he  found  it  composed  of  a  few  tubules 
lined  by  flattened  and  small  epithelial  cells,  undoubtedly  func- 
tionless  as  regards  the  production  of  any  secretion,  but  possess- 
ing the  power  of  reproducing  glandular  epithelial  cells  at  the 
appropriate  period.  Precisely  similar  phenomena  were  observed 
in  the  seminiferous  tubules  of  the  testicle,  and  in  both  the 
changes  were  preceded  by  an  increased  vascularity  of  the  whole 
tract,  determining  an  increased  growth  of  all  the  glands  and 
parts  concerned  in  generation. 

As  to  the  effects  of  castration,  Hunter1  again  was  the  first 
to  note  that  while  the  prostate  of  the  perfect  bull  is  soft  and 
bulky,  that  of  the  castrated  animal  is  "  small,  flabby,  tough,  and 
ligamentous." 

Griffiths  contributes  four  observations  of  his  own,  two  in  the 
dog  and  two  in  the  cat,  the  castration  having  been  performed  for 
other  reasons  years  before,  in  all  of  which  the  prostate  had  been 
transformed  into  a  mass  of  fibrous  connective  tissue  containing 
the  remains  of  the  once  active  gland  tubules  with  a  small  num- 
ber of  atrophied  muscle  fibres.  He  also  examined  the  genera- 
tive organs  of  the  pig,  bullock,  sheep,  and  horse  after  castration, 
and  found  that  in  each  case  like  changes  had  supervened. 

I  learned  further  that  Gruber2  had  observed  marked  atrophy 
of  the  prostate  in  a  man  of  sixty-five  who  had  been  castrated  in 
early  youth  ;  that  Bilharz,  in  a  thesis  on  "  The  Anatomy  of  the 
Genital  Organs  of  Two  Ethiopian  Eunuchs  "3  confirmed  Gruber's 
observations,  and  that  Pelican,4  in  a  book  devoted  to  the  study 
of  a  peculiar  sect  in  Russia,  says  that  the  prostates  in  eunuchs 
are  about  the  size  of  those  found  in  children. 


1  Works,  vol.  iv.  p.  30.  2  Mutter's  Archiv,  1847,  S.  469. 

3  Berlin,  1859.  4  Skopzenthum  in  Russland,  1875,  S.  99. 
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Furthermore,  Civiale1  has  noted  the  fact  that  in  doing  a  lith- 
otomy on  a  man  who  had  undergone  complete  castration  for 
the  cure  of  a  double  hernia,  he  found  that  the  prostate  had  prac- 
tically disappeared. 

In  a  case  of  arrested  growth  of  the  external  genitals,  includ- 
ing the  penis,  scrotum,  and  testicles,  so  that  in  a  man  of  thirty- 
three  years  of  age  they  were  only  of  the  size  of  those  of  a  boy 
of  six  or  seven  years,  rectal  examination  showed  that  nothing 
more  than  a  transverse  ridge  could  be  felt  in  the  position  of  the 
prostate.  Micturition  was  normal.2  In  cases  of  sterility  in 
the  male,  it  has  been  noted  by  Harrison  that  the  prostate  was 
atrophied.3 

Let  me  now  briefly  marshal  the  facts  which  bear  upon  the 
affirmative  side  of  this  question. 

The  uterus  and  the  prostatic  vesicle  originate  from  allied  por- 
tions of  the  embryonic  structures,  the  Miillerian  ducts,  and  the 
uro-genital  sinus,  the  glandular  portion  of  the  prostate  itself 
springing  from  the  mucous  membrane  of  the  latter. 

I  am  not  arguing  for  absolute  homology  between  the  prostate 
as  a  whole  and  the  uterus.  This  is  denied  by  most  modern 
authorities  on  apparently  good  embryological  grounds.  The 
important  point  to  establish  is  that  the  prostate  is  essentially 
an  appendage  of  the  genital,  and  not  of  the  urinary  apparatus, 
and  this  is  certainly  demonstrated  by  its  origin,  its  absence  in 
the  female,  the  facts  of  comparative  anatomy,  and  the  observa- 
tions above  quoted. 

As  to  its  gross  anatomy  and  pathology,  it  is  made  up  largely 
of  the  same  tissue  as  the  uterus,  and  is  subject  to  the  same  vari- 
eties of  morbid  growths  occurring  at  parallel  periods  in  the  life 
of  the  individual. 

The  uterine  tumors  do  not  appear  after  the  menopause,  or  if 
present  already  undergo  atrophy.  After  a  certain  period  of  life 
there  is  no  increase  in  the  tendency  to  enlargement  of  the  pros- 
tate, but  rather  the  reverse.4 

1  Traite  practique  sur  la  Mai.  des  Org.  Gen.-urin.,  torn,  ii,  p.  338. 

2  Griffiths,  op.  cit.  3  International  Encyclopaedia  of  Surgery,  vol.  vi.  p.  388. 
4  Desnos,  Diet,  des  Sci.  Med.  2  Series,  torn,  xxvii.  p.  506. 
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In  the  female,  oophorectomy  causes  a  disappearance  of  these 
growths  and  an  atrophy  of  the  uterus  itself.  Castration  almost 
certainly  has  the  same  effect  upon  the  normal  prostate  in  our 
species,  and  I  have  experimentally  demonstrated  that  it  has  such 
an  effect  in  dogs. 

It  remains  to  ask : 

(i)  Does  this  evidence  warrant  us  in  believing  that  castration 
in  cases  of  hypertrophied  prostate  would  be  followed  by  a  dis- 
appearance or  diminution  of  the  growth? 

(2)  If  so,  is  it  likely  that  the  fact  can  ever  be  taken  advantage 
of  as  a  therapeutic  measure? 

In  answer  to  the  first  question,  it  may  be  said  that  one  impor- 
tant piece  of  evidence  is  lacking,  the  absence  of  which  renders 
incomplete  the  parallelism  between  the  uterine  and  prostatic 
growths. 

We  have  no  recorded  instances  of  the  spontaneous  shrinking 
of  an  hypertrophied  prostate  after  the  patient  has  reached  a 
certain  age. 

In  reply,  however,  it  may  be  stated  that  there  is  no  definite 
or  fixed  period  in  the  male  at  which  the  sexual  life  culminates 
and  begins  to  wane,  and  after  which  procreation  becomes  impos- 
sible ;  and,  further,  that  we  have  no  knowledge  whatever  of  the 
relation  of  cases  of  prostatic  enlargement  to  the  sexual  function. 
That  it  may  cause  erythism,  or  unnatural  sexual  excitability,  on 
the  one  hand,  or  may  be  associated  with  a  form  of  impotence 
or  of  sterility  on  the  other,  is  of  course  recognized ;  but  the 
true  relation  of  the  growth  to  the  period  of  functional  activity, 
the  secretory  life  of  the  testicles,  is  absolutely  and  entirely 
unknown. 

Moreover,  what  may  be  called  the  accidental  concomitants 
of  the  condition — accidental  in  the  sense  of  being  due  to  ana- 
tomical propinquity — the  vesical  and  renal  changes,  usually 
cause  death  in  the  very  cases  which  might  otherwise  demon- 
strate the  truth  of  the  theory,  those  subjects  whose  advanced 
years  might  of  themselves  through  sexual  failure  prove  curative. 

An  examination  of  Messer's  tables  founded  on  a  dissection  of 
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one  hundred  prostates  in  men  over  sixty  years  of  age,1  discloses 
one  interesting  fact  in  this  connection.  Assuming  arbitrarily 
that  eighty  may  be  taken  as  the  age  at  which,  in  the  great 
majority  of  men,  the  sexual  life  is  absolutely  and  finally  ended, 
we  find  that  among  those  subjects  whose  prostates  weighed  over 
six  drachms,  the  percentage  of  octogenarians  or  their  elders  was 
only  22.8,  while  among  those  whose  prostates  weighed  less  than 
six  drachms  (many  of  them  less  than  normal),  the  percentage  was 
35.3,  more  than  half  again  as  great. 

This  is  not  only  confirmatory  of  Desnos'  observations,  already 
mentioned,  that  after  a  certain  period  in  life  the  frequency  of 
notable  hypertrophy  diminishes,  but  it  suggests  the  possibility 
that  in  many  of  these  cases  physiological  atrophy  had  already 
begun.  The  subjects  were  not  selected  from  among  patients, 
but  just  as  they  happened  to  come  within  reach  of  the  investi- 
gator. 

The  uncertainty  as  to  the  exact  duration  of  sexual  life  in  the 
male  also  weakens  the  force  of  the  statement  that  the  condition 
does  not  manifest  itself  until  after  the  period  of  life  when  it 
should  occur  if  it  were  truly  homologous  with  the  uterine 
growth.  In  addition,  it  may  be  said  that  there  is  accumulating 
evidence  that  prostatic  hypertrophy  begins  much  more  fre- 
quently than  was  formerly  supposed  during  middle  life,  and 
that  the  statistics  on  which  we  have  been  accustomed  to  rely, 
based  on  museum  specimens  and  on  the  experience  of  surgeons 
to  whom  the  patients  apply  only  when  distinct  subjective  symp- 
toms have  developed,  are  to  an  extent  unreliable. 

I  do  not  desire  to  be  understood  as  insisting  upon  the  truth 
or  even  upon  the  probability  of  the  above  hypothesis.  I  have 
simply,  with  much  hesitation,  determined  to  follow  out  publicly 
a  line  of  thought  that  had  occupied  my  mind  at  odd  times,  and 
to  submit  it  to  your  criticism. 

As  to  the  second  question,  the  possibility  of  employing  cas- 
tration as  a  therapeutic  method  in  prostatic  hypertrophy,  I 
imagine  that  the  final  answer  must  be  left  to  our  patients. 

1  Med.-Chir.  Trans.,  vol.  xliii.  p.  147. 
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Of  one  thing  I  am  convinced,  however,  that  if  we  ever  reach 
a  point  in  certainty  of  knowledge  in  this  direction  comparable 
to  that  already  attained  in  regard  to  oophorectomy  in  relation 
to  uterine  fibroids,  and  can  promise  equivalent  results,  there 
will  be  no  lack  of  cases  willing  to  submit  to  an  operation  almost 
painless,  with  a  low  mortality,  and  followed  by  no  such  un- 
pleasant conditions  as  accompany  persistent  fistulous  tracts, 
either  supra-pubic  or  perineal,  even  although  the  operation  carries 
with  it  the  certainty  of  sacrificing  whatever  sexual  power  has 
survived  the  excessive  and  often  intolerable  suffering  of  such 
patients. 

I  might  admit  finally  that  I  have  not  had  the  courage  of  my 
convictions,  and  have  never  seriously  sought  to  recommend  the 
operation,  but  it  would  be  truer  to  say  that  I  have  as  yet  no 
definite  convictions,  and  that  I  am  simply  seeking  enough  light 
upon  the  subject  to  convince  me  either  that  it  is  worth  pursuing 
further,  or,  on  the  other  hand,  that  it  offers  no  possibility  of 
practical  usefulness. 


SURGERY    OF     THE     HYPERTROPHIED    PROSTATE.       205 


DISCUSSION. 

Dr.  T.  F.  Prewitt,  of  St.  Louis. 

Dr.  White's  admirable  paper  has  so  fully  covered  the  ground  that 
there  is  little  left  to  be  said.  In  fact,  I  feel  incompetent  to  discuss 
the  paper  in  a  way  to  do  it  justice.  I  have  done  supra-pubic  cys- 
totomy five  times  with  one  death.  The  death  occurred  in  a  man  with 
advanced  trouble.  He  was  much  emaciated  and  had  vesical  and  other 
changes.  The  urine  was  highly  alkaline  and  death  resulted  from 
urinary  infiltration.  In  the  other  cases  great  benefit  has  been  ob- 
tained. Three  weeks  ago  I  operated  on  a  man  seventy-two  years  of  age, 
who  had  a  tumor  projecting  above  the  symphysis,  from  which  he  had 
suffered  greatly.  Every  attempt  at  catheterization  was  followed  by 
great  loss  of  blood,  and  there  was  great  difficulty  in  the  introduction 
of  the  catheter.  It  was  evident  that  nothing  but  supra-pubic  cyst- 
otomy could  be  considered.  On  cutting  into  the  bladder  the  tumor 
presented,  and  I  simply  enucleated  it.  I  could  pass  my  finger  down 
between  the  tumor  and  the  front  wall  of  the  bladder  to  the  vesical 
opening  of  the  urethra.  I  tore  through  the  mucous  membrane  at  the 
posterior  extremity  and  enucleated  four  or  five  tumors,  the  whole  mass 
weighing  nearly  seven  ounces.  After  the  operation  the  catheter 
could  be  used  with  great  facility.  The  patient  has  not  entirely  re- 
covered. Whether  or  not  he  will  be  able  to  pass  urine  by  the  urethra, 
I  do  not  know.  The  bladder  possesses  ample  expulsive  power.  I 
imagine  that  all  of  these  cases  have  been  hypertrophies  of  the  middle 
lobe,  and  I  imagine  that  in  the  great  majority  of  such  cases  the  supra- 
pubic cystotomy  will  supersede  all  other  operations.  It  seems  to  be 
the  only  true  surgical  procedure  for  dealing  with  these  enlargements, 
and  eventually  the  mortality  will  be  greatly  reduced.  Much  depends 
upon  the  period  at  which  the  operation  is  done.  When  vesical,  ureteral, 
and  renal  changes  have  occurred  little  can  be  hoped  for.  These  are 
unfortunate  cases  on  which  to  operate.  They  present  themselves  and 
we  cannot  refuse  operation.  The  four  or  five  tumors  removed  by  me 
from  the  old  man  of  seventy-two  were  so  closely  analogous  to  fibroids 
of  the  uterus,  that  one  could  not  resist  the  conclusion  that  they  were 
of  exactly  the  same  character. 
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Dr.  Frederick  H.  Gerrish,  of  Portland,  Maine. 

The  few  remarks  which  I  have  to  make  in  this  discussion  relate  only 
to  the  treatment  of  patients  afflicted  with  that  hypertrophy  so  fre- 
quently found  in  aged  men. 

My  practice  is  as  follows :  In  the  first  period,  after  micturition  has 
become  difficult,  the  catheter  is  used,  always  with  most  scrupulous 
regard  to  asepticity — the  soft-rubber  instrument  being  kept  in  a  subli- 
mate solution  in  the  intervals  of  use,  and  lubricated  before  insertion 
with  an  ointment  of  oil  of  eucalyptus  and  petrolatum,  containing  one 
part  of  the  former  to  seven  of  the  latter.  When  there  are  evidences 
that  catheterization  does  not  empty  the  bladder,  the  second  period 
(considering  the  case  therapeutically)  has  arrived,  and  a  mild  anti- 
septic wash  is  called  for  once  or  twice  daily — as  a  warm,  half-saturated 
solution  of  boric  acid.  In  many  cases  the  time  comes  when,  from 
progression  of  the  disease,  these  gentle  measures  will  not  suffice.  Per- 
fect irrigation  is  impossible;  the  residual  urine  decomposes  and 
excites  serious  inflammation ;  calculi  are  formed,  and,  by  their 
mechanical  effect,  aggravate  every  feature  of  the  trouble ;  the  urine 
is  thick  with  pus,  blood,  and  phosphates,  and  must  be  voided  at  inter- 
vals of  an  hour  or  less;  and  the  patient's  life  is  made  wretched  by 
the  intensity  of  his  suffering.  The  third  stage  has  arrived,  and 
demands  treatment  proportioned  to  the  severity  of  the  condition.  I 
know  of  no  procedure  which  offers  as  much  prospect  of  relief  as  the 
performance  of  supra-pubic  cystotomy — the  establishment  of  a  per- 
manent opening  in  the  bladder  above  the  pubes  for  the  purpose  of 
perpetual  drainage.  Through  this  aperture  the  urine  escapes  before 
anything  like  distention  of  the  viscus  occurs,  and  treatment  of  the 
inflamed  surface  is  easily  effected.  The  operation  is  attended  with 
but  little  danger ;  and,  while  it  does  not  give  as  great  relief  as  a  suc- 
cessful prostatectomy,  the  latter  is  attended  with  such  mortality  that 
I  now  think  that  I  shall  never  perform  it  again.  Better  the  reasonable 
comfort  of  practically  all  than  the  perfect  relief  of  one-half  and  the 
death  of  the  other. 

The  great  objection  to  cystotomy  is  the  annoyance  caused  by  the 
overflow  of  urine  on  to  the  abdominal  wall.  In  a  paper  which  was 
published  in  the  last  volume  of  our  Transactions  I  advocated  the  use 
of  a  rubber  siphon  during  recumbency,  and  the  employment  of  an 
apparatus  for  the  conduction  of  the  fluid  to  a  rubber  urinal  during 
the   hours  of   activity.     My   further  observation   confirms  my  good 


SURGERY    OF    THE     H Y PERT R O P H I E D     PROSTATE.       207 

opinion  of  the  siphon;  and  I  have  made  some  modifications  in  the 
apparatus  for  day  use,  which  greatly  enhance  its  value,  and  seem  to 
make  it  nearly,  if  not  entirely,  perfect.  Instead  of  a  foramen  in  the 
centre  of  a  flat  plate,  from  which  the  conduit  for  the  urine  protrudes, 
I  now  have  the  plate  bulge  forward  hemispherically  in  the  middle,  and 
from  the  lowest  point  of  this  dome  there  projects  obliquely  downward 
a  pipe,  to  which  the  rubber  tube  leading  to  the  urinal  is  attached. 
Thus,  immediately  on  the  discharge  of  a  drop  from  the  stoma  in  the 
abdominal  wall,  it  is  drained  off  to  the  receptacle  provided  for  it, 
escape  on  to  the  pubes  being  prevented  by  the  air-cushion  which  inter- 
venes between  the  metal  and  the  skin.  Another  advantage  in  having 
the  posterior  surface  concaved  is  seen  in  cases  where  the  tender  edges 
of  the  fistula  would  be  irritated,  if  brought  in  contact  with  the  metal 
— as  is  possible  where  the  flat  plate  is  used. 

For  the  inspection  of  those  of  the  Fellows  who  care  to  examine  it, 
I  present  the  improved  plate,  which  is  kept  in  place  with  bands,  like 
those  of  the  common  elastic  truss. 

Dr.  P.  S.  Conner,  of  Cincinnati. 

There  remains  little  to  be  said.  The  concluding  part  of  the  paper 
was  most  interesting  and  most  suggestive.  To  me  it  was  an  entirely 
new  thought.  I  have  for  a  long  time  held  that  the  prostate  was  a  part 
of  the  genital  and  not  of  the  urinary  apparatus.  I  have  found  that 
those  who  are  the  subject  of  enlarged  prostates  are  largely  individuals 
of  highly  developed  genital  sense  and  frequently  the  subject  of  ex- 
cesses. I  have  observed  the  development  of  hypertrophy  of  the  pros- 
tate in  certain  races  in  whom  the  genital  sense  is  largely  developed. 
Everything  that  I  have  thought  upon  this  subject  leads  me  to  believe 
that  very  likely  there  is  something  in  this  suggestion,  although  I  doubt 
whether  Dr.  White  will  find  many  patients  willing  to  subject  themselves 
to  the  treatment.  Possibly  the  treatment  should  be  resorted  to  earlier. 
It  might  be  well  to  institute  this  sort  of  treatment  to  prevent  the  oc- 
currence of  prostatic  enlargement  rather  than  to  cure  it. 

Dr.  W.  W.  Keen,  of  Philadelphia. 

I  have  had  six  cases  of  prostatectomy,  all  by  the  supra-pubic  route, 
and  in  all  recovery  with  great  amelioration,  and  in  a  number,  so  far 
as  the  comfort  of  the  individual  is  concerned,  cure  followed.  One 
case  operated  on  two  or  three  years  ago  had  entire  comfort  for  eighteen 
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months,  but  there  has  lately  been  evidence  of  return  of  the  enlarge- 
ment. He  had  been  twice  cut  for  stone  before  I  saw  him.  When  1 
did  the  supra-pubic  prostectomy  a  third  stone  was  discovered.  I  re- 
moved the  major  part,  but  not  all  of  the  prostate  gland,  hoping  that 
there  might  be  shrinkage  of  the  remainder  of  the  gland,  but  this  hope 
has  not  been  realized. 

As  to  the  suggestion — which  is,  I  think,  the  really  novel  and  salient 
point  of  the  paper — I  congratulate  Dr.  White  on  the  ingenious  idea 
which  has  led  him  to  these  very  fruitful  experiments.  Whether  it  will 
ever  be  practically  accepted  by  patients  is,  in  my  mind,  very  doubtful. 
I  trust  that  he  may  have  the  courage  of  his  convictions,  and  that  he 
may  find  patients  who  have  the  courage  of  their  deprivation,  so  to 
speak,  and  may  be  willing  to  submit  to  the  operation  in  order  that  the 
question  may  be  settled.  The  suggestion  is  ingenious  and  seems 
reasonable  from  the  experiments  and  facts  already  ascertained. 

Dr.  J.  S.  Wight,  of  Brooklyn. 

I  am  inclined  to  be  greatly  impressed  with  the  views  of  the  author 
of  the  paper  on  the  point  mentioned,  but  there  is  a  medico-legal  point 
which  enters  into  the  matter.  I  am  reminded  of  it  in  this  way  :  Some 
two  years  ago  I  had  a  patient  who  urgently  requested  me  to  remove 
both  testicles.  I  consulted  a  high  legal  authority  upon  the  subject, 
and  the  advice  was  not  to  do  it  even  at  the  request  of  the  patient. 
This  leads  me  to  make  the  suggestion  that  if  any  patient  offers  him- 
self for  this  operation  the  surgeon  should  require  legal  safeguards.  It 
requires  more  than  the  simple  consent  of  the  patient. 

Dr.  Maurice  H.  Richardson,  of  Boston. 

A  word  in  regard  to  the  medico-legal  aspect  of  this  question.  In 
New  England  in  the  last  few  years  we  have  had  a  great  deal  of  trouble 
in  the  way  of  medico-legal  suits,  and  the  principal  thing  against  the 
physician  or  surgeon  has  often  been  the  effort  which  he  has  taken  to 
protect  himself.  The  surgeon  who  takes  the  greatest  precautions 
against  suits  is  the  one  who  has  had  the  greatest  number.  It  is  our 
duty  to  advise  what  is  for  the  best  interests  of  the  patient,  and  in 
doing  so  I  think  that  we  shall  have  much  less  trouble.  In  one  in- 
stance the  doctor  had  a  signed  statement  made  by  the  patient,  and 
every  expert  called  was  obliged  to  say  that  it  was  something  that  he 
had  never  done  in  his  life. 
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I  have  been  much  interested  in  the  paper,  and  my  opinion  is  that 
the  patient  is  willing  to  submit  to  anything  for  the  sake  of  relief.  It 
seems  to  me  that  the  arguments  brought  forward  for  the  removal  of 
the  testicles  in  these  cases  are  good  ones,  and  I  should  hope  for  good 
results. 

I  wish  to  speak  of  one  method  of  treating  the  prostate  which  has 
not  been  referred  to,  and  which  I  think  is  original  with  one  of  our 
surgeons  at  the  Massachusetts  Hospital.  The  operation  was  devised 
by  Dr.  Frank  Harrington,  and  he  calls  it  the  intra-peritoneal  operation 
on  the  bladder.  The  method  is  to  operate  on  the  patient  in  the 
Trendelenburg  posture  and  to  open  the  bladder  after  packing  the 
pelvis  with  gauze.  Experimentally,  it  was  found  that  two  or  three 
ounces  of  permanganate  of  potassium  solution  would  not  soak  through 
the  gauze  used  to  protect  the  pelvis,  and  it  therefore  seemed  reason- 
able to  suppose  that  urine  would  do  no  harm.  This  operation  gave  a 
most  satisfactory  opportunity  to  operate  on  prostatic  tumors  and  to 
control  the  hemorrhage.  It  seems  in  every  way  to  be  an  advance  on 
the  ordinary  supra-pubic  extra-peritoneal  operation.  In  this  case  the 
bladder  was  closed  in  the  usual  way.  That  part  of  the  abdominal 
wound  which  opened  the  pre-vesical  space  was  left  open,  and  there 
was  at  the  same  time  perineal  drainage.  I  hope  that  the  Fellows  of 
the  Association,  when  they  have  suitable  cases,  will  try  this  intra- 
peritoneal route  to  the  bladder. 

Dr.  White.  I  was  interested  in  Dr.  Conner's  remarks  in  regard  to 
the  occurrence  of  enlarged  prostate  in  the  subjects  of  abnormal  sexual 
excesses.  The  suggestion  as  to  the  advisability  of  the  employment  of 
this  method  as  a  preventive  measure  is  a  development  of  the  subject 
for  which  I  am  scarcely  prepared.  That,  like  the  operation  itself, 
must  be  left  to  the  judgment  of  the  profession  and  the  patient.  I 
should  like  again  to  call  attention  to  the  remarkable  promptness  of  the 
occurrence  of  atrophy  in  this  series  of  dogs.  If  there  is  any  analogy 
between  the  effects  of  the  operation  on  the  human  race  and  on  dogs, 
there  would  seem  some  reason  to  suppose  that  it  would  be  of  service. 

As  to  the  medico-legal  question  suggested,  I  had  not  gone  far 
enough  in  thinking  of  the  subject  to  imagine  any  medico-legal  diffi- 
culty, but  I  should  not  anticipate  any  special  trouble  beyond  a  possible 
sentimental  effect  upon  the  jury.  There  is  no  reason  why  we  should 
hesitate  any  more  to  take  out  two  testicles  with  the  full  knowedge  and 
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consent  of  the  patient  than  to  remove  one  or  to  do  a  hip-joint  opera- 
tion.    It  might  be  well  to  do  it  after  consultation. 

In  regard  to  the  intra-peritoneal  method  of  reaching  the  bladder,  I 
can  see  no  surgical  or  anatomical  reason  for  running  the  risk  of  infect- 
ing the  peritoneal  cavity  to  reach  the  bladder. 

I  ask  once  more  that  it  be  fully  understood  that  my  suggestion  as 
to  castration  is  tentative  and  brought  forth  with  hesitation,  chiefly  for 
the  purpose  of  eliciting  opinions,  and  that  I  do  not  want  to  be  re- 
garded in  the  attitude  of  an  advocate  of  it.  I  am  encouraged  by  the 
remarks  of  the  gentlemen  who  have  spoken  to  think  that  it  does  not 
seem  to  be  purely  visionary,  and  that  further  work  in  the  same  direc- 
tion may  be  justifiable. 

Dr.  J.  Ewing  Mears,  of  Philadelphia. 

Has  it  occurred  to  Dr.  White  that  ligature  of  the  vas  deferens  would 
accomplish  the  result  which  he  desires  ? 

Dr.  White.  It  occurred  to  me  that  ligature  of  the  vessels  of  the 
cord  might  do  that  and  be  a  less  formidable  operation.  I  had  not 
thought  of  ligature  of  the  vas  deferens. 

Dr.  Prewitt.  The  lascivious  instincts  of  the  negro  are  well 
known.  If  indulgence  in  excessive  venery  were  likely  to  induce 
hypertrophy  of  the  prostate  we  should  expect  to  find  it  in  the  negro 
race.  Has  Dr.  White  met  with  cases  of  hypertrophy  of  the  prostate 
in  that  race  ? 

Dr.  White.  I  have  not  had  much  opportunity  to  examine  negroes. 
They  have  not  the  same  liability  to  vesical  calculus,  and  it  is  likely 
that  there  are  also  variations  in  this  respect. 

Dr.  L.  McLane  Tiffany,  of  Baltimore. 

I  have  seen  enlarged  prostate  in  the  negro  a  number  of  times,  but 
it  does  not  occur  with  the  same  frequency  as  do  fibroid  growths  in  the 
n  egress. 

Dr.  Conner.  Hypertrophy  of  the  prostate  is  not  common  in  the 
negro.  It  is  a  fact,  however,  that  nineteen-twentieths  of  the  negroes 
that  come  into  the  Cincinnati  Hospital  are  comparatively  young  or 
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middle-aged  individuals,  and,  as  a  rule,  the  men  do  not  reach  the  age 
when  prostatic  enlargement  is  likely  to  occur.  Unless  I  am  much 
mistaken,  there  is  a  racial  condition  strongly  favoring  the  disease  in 
question.  There  are  certain  races,  representatives  of  which  we  have 
in  this  country,  in  which  prostatic  enlargement  is  unusually  frequent, 
and  these  individuals,  as  far  as  I  have  been  able  to  ascertain,  are  indi- 
viduals of  strong  sexual  passions  and  much  given  to  excess.  That 
prostatic  enlargement  is  associated  with  sexual  excesses,  legitimate  or 
illegitimate,  physical  or  mental,  I  am  quite  certain. 
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The  bacterium  coli  commune  was  first  described,  in  1885,  by 
Escherich,2  and  was  at  first  regarded  as  a  saprophyte  and  intes- 
tinal parasite.  In  1887  Hueppe  found  it  in  the  stools  of  patients 
suffering  from  cholerine.  Its  positive  pathogenic  properties 
were  first  made  known  by  Laruelle  in  1889,3  then  by  Tavel,4 
also  by  Roux  and  Rodet,5  who  fully  established  the  pyogenic 
properties. 

It  would  appear  unnecessary  here  to  go  into  its  morphology. 
Suffice  it  to  say  that  it  is  a  short,  rod-shaped  organism,  its  shape 
causing  it  to  be  generally  known  as  the  bacillus  coli  com- 
munis, which  in  the  hanging  drop  is  motile,  its  motility  consist- 
ing in  a  sort  of  oscillation,  sometimes  with  a  rapid  translation. 
Its  possession  of  flagella  is  disputed ;  at  most  it  does  not  have 
more  than  three  of  them,  while  the  typhoid  bacillus  possesses 
from  eight  to  twelve.  It  attacks  peptone  slowly,  and  glucose 
and  lactose  much  more  readily.  It  seems  to  enjoy  a  sort  of 
commensalism  with  other  organisms,  possibly  even  a  symbiosis. 
In  the  healthy  intestinal  canal  it  practically  never  exists  alone, 
but  it  is  found  alone  in  other  parts  of  the  body  under  certain 

1  The  writer  desires  to  acknowledge  his  indebtedness  to  the  monograph  of  Dr.  Maxime 
Macaigne, "  Le  Bacterium  Coli  Commune  "  (Paris,  1892),  to  which  he  would  refer  those 
interested  in  the  subject. 

2  Fortschritte  der  Med.,  1885.  3  Peritonite  par  Perforation,  La  Cellule,  1889. 
*  Thyroidite,  Correspondenzblatt  f.  Schweizer  Aerzte,  1889. 

5  Lyons  Medical,  1889. 
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conditions,  with  some  of  which  this  paper  has  to  deal.  Its  dis- 
coverer, Escherich,  was  able  to  determine  a  most  significant 
feature  in  the  life-history  of  this  organism,  i.  e.,  that  it  varies  in 
virulence  within  very  wide  limits,  while  he  and  others  have 
shown  that  in  what  we  may  call  its  normal  or  ordinary  state  it 
is  not  usually  virulent.  This  will  account  for  the  slightly  infec- 
tious property  of  the  pus  met  with  in  certain  intra-abdominal 
abscesses.  Under  certain  conditions,  as  during  some  but  not 
all  diarrhoeas,  but  especially  those  of  the  summer  season,  it 
gains  in  strength  or  virulence  to  a  marked,  and  frequently  to  a 
fatal  degree. 

To  it  has  been  ascribed  by  various  observers  the  property  of 
rapid  migration  after  death.  For  instance,  Letienne  has  found 
it  in  the  bile,  where  it  is  not  supposed  to  be  normal,  within 
forty-five  minutes  after  death ;  it  also  invades  other  organs  soon 
after  if  not  before  death,  since  Welch  found  it  in  various  organs 
in  33  out  of  200  autopsies.1  This  apparently  rapid  migration  is 
probably  fallacious,  it  being  more  likely  that  it  escapes  from  its 
normal  habitat,  the  intestinal  canal,  before  death. 

That  it  varies  in  virulence  within  wide  limits  is  most  certain, 
its  variation  commonly  finding  its  highest  expression  in  cases 
of  cholera  nostras,  since  when  recovered  from  these  cases  and 
inoculated  it  usually  causes  death  from  acute  septic  infection 
within  twenty-four  hours.  This  virulence  it  can  retain  in  cul- 
tures for  several  months,  although  those  on  agar  lose  it  much 
more  speedily  than  those  in  bouillon.  Cultures  may  thus  be  in- 
tentionally attenuated  until  virulence  is  completely  lost.  Welch 
has  noted  death  in  small  animals  in  six  weeks  after  inoculation, 
from  an  apparently  non-septic  cachexia,  with  atrophy  of  the 
spleen.2  When  it  manifests  pyogenic  properties  and  causes  pus 
it  appears  to  be  because  it  has  become  in  a  measure  attenuated. 

1  Medical  News,  December  12,  1893. 

2  Blachstein,  working  in  Welch's  laboratory,  showed  that  injection  of  1  c.c,  or  even 
less,  bouillon  culture  of  colon  bacillus  in  the  ear  veins  of  rabbits  may  cause  the  death  of 
the  animals  as  long  as  six  weeks  after  the  inoculation.  These  animals  were  much  wasted) 
and  presented  peculiar  appearances  in  the  liver  and  bile.  The  latter  contained  the  colon 
bacillus  in  large  numbers. 
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When  death  occurs,  however,  and  seems  due  to  suppuration 
produced  by  it,  although  probably  due  to  an  intoxication,  the 
bacilli  are  rarely  found  anywhere  else  save  in  the  pus.  Appa- 
rently, then,  we  have  to  deal  with  the  organism  under  two  con- 
ditions :  at  one  time  as  an  exceedingly  active  agent,  producing 
acute  septic  infection,  and  again  as  a  common  pyogenic  organ- 
ism, producing  local  abscess.  Quite  recently  Gilbert  and  Lion1 
have  published  the  results  of  certain  investigations  into  the 
action  upon  the  gray  matter  in  the  cord  of  ptomaines  or  toxines 
produced  by  this  organism.  According  to  these  observers  this 
toxic  agent  appears  to  be  capable  of  setting  up  an  acute  infec- 
tious central  myelitis.  If  this  be  true,  we  have  an  explanation 
for  certain  paralyses  which  occasionally  followed  acute  enteritis 
and  urinary  infection. 

Identity  with  Organisms  otherwise  Known.  There  is  good 
reason  for  believing  the  bacillus  coli  communis  to  be  identical 
with  organisms  discovered  by  others  and  given  various  other 
names.  Thus  Weisser  appears  to  find  complete  identity  be- 
tween this  organism,  the  bacillus  Neapolitanus  of  Emmerich 
and  Brieger's  feces  bacillus.  In  1885  Passet  described  a  bacte- 
rium from  a  peri-rectal  abscess,  which  he  called  the  bacillus 
pyogenes  fetidus.  While  Passet's  bacillus  has  usually  been 
found  in  abscesses  occurring  in  the  neighborhood  of  the  lower 
bowel,  I  have  myself,  for  instance,  found  it  in  an  abscess  of  the 
brain.  Although  there  is  complete  morphological  identity 
between  this  one  and  the  colon  bacillus,  the  former  renders 
bouillon  with  glucose  acid,  but  without  gas  production.  In 
other  media  there  are  also  very  trifling  differences.  Neverthe- 
less, there  is  great  reason  to  think  that  these  trifles  and  discrep- 
ancies may  be  fairly  regarded  as  due  to  variations  into  which 
the  question  of  polymorphism  also  enters.  Tentatively,  at  least, 
we  may  regard  them  as  identical. 

Recently  Clado  and  Albarran2  have  described  a  urinary  pyo- 
genic bacterium  which  Morelle  and  Krogius  have  considered 

1  Societe  de  Biologie,  Feb.  13,  1892. 

2  Compt.  rend.  Soc.  de  Biol.,  1891,  p.  830. 
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identical  with  the  bacillus  lactis  aerogenes.  And  now  Achard 
and  Renault  regard  both  of  these  as  identical  with  the  colon 
bacillus.1 

Should  these  identifications  prove  correct  they  would  serve 
to  show  how  generally  widespread  this  organism  is,  and  of  how 
much  more  importance  in  a  pathological  sense  than  was  at  first 
supposed,  while  if  incorrect  they  need  in  no  wise  detract  from  it. 
(The  colon  bacillus,  moreover,  presents  striking  analogies  with 
the  bacillus  dysentericus  of  Chantemesse  and  Widal,  the  bacillus 
endocarditis  of  Gilbert  and  Lion,  the  bacillis  enteritis  of  Gaert- 
ner).  Of  greatest  importance,  however,  is  it  to  emphasize  that 
the  colon  bacillus  is  positively  distinct  from  that  of  typhoid  as 
described  by  Eberth.  It  has  ordinarily  the  property  of  pro- 
ducing, if  any  pathogenic  effect,  an  acute  desquamative  enteritis, 
forming  at  the  same  time  certain  toxic  agents  upon  which  the 
catharsis  characteristic  of  this  condition  probably  depends.  But 
almost  throughout  the  foreign  literature  on  the  subject  I  have 
found  what  seems  to  me  too  great  a  tendency  to  regard  the 
extra-intestinal  presence  of  the  bacillus  as  a  sort  of  cadaveric  or 
post-mortem  invasion.  I  have  myself  found  it  too  often  in  pus 
from  living  patients,  who  have  rapidly  recovered  after  its  evacu- 
ation, to  permit  me  to  take  this  view  of  it. 

Pathogenic  Action. — The  following  paragraph  I  quote  from 
a  paper  by  Welch,  of  Baltimore,2  as  being  most  illustrative  and 
succinct: 

"Tavel's  observations  of  the  colon  bacillus  in  connection  with 
wound  infection  were  followed  by  a  few  isolated  observations  of 
this  organism  either  in  the  unchanged  organs  of  the  body  or  in 
suppurations,  until  recently  A.  Frankel  reports  its  presence  in 
nine  out  of  thirty-one  cases  of  peritonitis.  I  first  came  across 
this  bacillus  in  the  organs  of  the  body  in  1890  in  a  case  of  mul- 
tiple fat  necrosis  with  pancreatitis,  which  I  reported  to  the  Asso- 
ciation of  American  Physicians.     As  in  this  case  diphtheritic 

1  The  question  of  identity  of  the  typhoid  and  the  colon  bacilli  is  considered  at  some 
length  in  an  article  by  Trambusti  in  the  Centralblatt  f.  Allgem.  Path.,  1892,  No.  8, 
May  1. 

2  Transactions  of  the  Congress  of  American  Physicians  and  Surgeons,  voi.  ii.  p.  5. 


BACILLUS    COLI    COMMUNIS.  217 

colitis  existed,  it  seemed  probable  that  the  lesions  in  the  intes- 
tine opened  the  way  for  the  entrance  into  the  circulation  of  this 
inhabitant  of  the  healthy  intestinal  canal.  This  view  subsequent 
experience  has  confirmed,  etc. 

"  I  have  almost  uniformly  failed  to  find  it  outside  of  the 
intestinal  wound  when  no  demonstrable  lesion  of  the  mucous 
membrane  existed.  I  am,  therefore,  prepared  to  say  that  this 
bacillus  is  an  extremely  frequent  invader  in  intestinal  disease. 
Moreover,  the  colon  bacillus  does  not  invade  the  blood  and 
organs  in  the  process  of  post-mortem  decomposition. 

"The  cases  in  which  we  have  found  the  colon  bacillus  under 
circumstances  pointing  to  its  pathogenic  action  have  been  as 
follows:  Perforative  peritonitis,  four  cases;  peritonitis  secondary 
to  intestinal  diseases  without  perforation,  two  cases ;  circum- 
scribed abscess,  three  cases;  and  laparotomy  wounds,  six  cases. 

"  Its  presence  several  times  in  pure  culture,  in  laparotomy 
wounds  treated  aseptically,  although  apparently  not  a  source  of 
serious  trouble,  was  not  a  matter  of  indifference.  It  was  gener- 
ally accompanied  with  moderate  fever,  and  a  thin,  brownish, 
slightly  purulent  discharge  of  somewhat  offensive  but  not  putre- 
factive odor.  The  smooth  and  rapid  healing  of  the  wound  was 
interfered  with.  In  some  of  the  cases  there  was  evidence  of 
intestinal  disorder;  in  others  this  was  not  apparent,  and  infection 
from  without  could  not  be  excluded. 

"  For  the  purpose  of  the  present  discussion,  perhaps  the  chief 
interest  of  our  observations  concerning  the  colon  bacillus  is  that 
they  furnish  an  illustration  of  the  possible  predisposition  to 
infection  afforded  by  intestinal  lesions,  and  also  give  an  example 
of  the  much  disputed  auto-infection." 

The  above  remarks  of  Prof.  Welch  were  part  of  an  address 
before  the  second  Congress  of  American  Physicians  and  Sur- 
geons, in  a  discussion  of  which  I  was  co-referee.  If  I  may  be 
permitted  to  quote  from  myself,  I  would  like  to  repeat  the  fol- 
lowing sentences  from  a  paper  which  I  read  on  that  occasion  i1 
"  One   form   of  entero-sepsis,  upon   which  but   little   has   been 

1  Transactions,  p.  37. 
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written,  and  yet  which  furnishes  a  clue  to  many  fatal  cases, 
especially  those  connected  with  abdominal  surgery,  is  that  pro- 
duced by  the  bacillus  coli  communis.  This  is  well  known  as  a 
regular  inhabitant  of  the  alimentary  canal,  and  its  presence  there 
is  presumably  connected  with  the  chemistry  of  digestion.  Yet, 
under  certain  circumstances,  it  either  escapes  or  is  carried  beyond 
its  normal  limits,  and,  entering  the  portal  circulation,  perhaps 
the  lymphatics  also,  appears  to  set  up  septic  disturbances  which 
are  typified  by  the  production  of  septic  peritonitis,  and  possibly 
other  forms  of  septicaemia  in  which  the  peritoneum  does  not 
primarily  figure.  The  subject  is  an  inviting  one  for  further 
research.  The  condition  has  hardly  yet  been  dignified  by  a 
proper  name,  though  Drs.  Welch  and  Councilman,  who  should 
be  credited  with  its  discovery,  term  it  colon  infection.''' 

These  remarks  were  made  in  September,  1891,  and  the  princi- 
pal purpose  of  the  present  paper  is  to  elaborate  the  ideas  therein 
conveyed. 

Welch's  first  observations  on  the  colon  bacillus  were  in  April, 
1 891.  He  says,  that  "  we  have  now  found  them  in  one  or  more 
organs  of  the  body  in  thirty-three  autopsies  out  of  about  three 
hundred.  The  suspicion  at  first  entertained  has  been  abundantly 
confirmed,  namely,  that  lesions  of  the  mucous  membrane  of  the 
intestine  open  a  way  for  the  invasion  of  the  colon  bacillus  into 
the  blood  and  lymphatic  vessels,  and  thence  into  the  various 
organs  and  parts  of  the  body.  They  were  found  with  especial 
frequency  in  the  lungs  and  kidneys,  in  the  liver,  mesentery, 
glands  and  spleen/'  It  is  not  necessary  that  ulcerations  or  other 
perceptible  lesions  of  the  intestinal  mucosa  should  exist,  but  it  is 
certain  that  such  invasion  is  a  frequent  result  of  the  lesion. 
Colon  bacilli  were  demonstrated  by  Welch  in  various  organs, 
and  this  was  true,  especially  in  cases  of  amoebic  dysentery.  Cer- 
tain cases,  therefore,  in  which  the  bacillus  seems  to  be  a  harm- 
less invader  should  make  one  cautious  in  attributing  pathogenic 
powers  to  it,  unless  it  can  be  shown  that  other  causes  can  be 
excluded.  Welch  concludes,  however,  that  the  colon  bacillus 
may  be  the  cause  of  lobular  pneumonia,  since  he  has  found  it  in 
pure  cultures  in  several  such  cases.    In  two  cases  of  gall-bladder 
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lesion  the  bacillus  was  very  abundant  in  the  bile,  which  con- 
tained no  other  organism. 

Infection  of  the  Biliary  Passages. — So  far  as  the  liver  and 
biliary  passages  are  concerned,  the  path  of  infection  from  the 
colon  up  to  the  common  duct  is  widely  open,  and  the  wonder  is 
that  infection  from  this  source  does  not  happen  much  oftener. 
A  further  discussion  of  this  subject  might  easily  carry  us  into  the 
consideration  of  lithiasis  and  disorders  of  biliary  function,  due  to 
a  mild  infection  from  this  source;  indeed,  this  has  already  been 
discussed  in  the  German  Congress  of  Physicians,  in  Wiesbaden, 
in  1 891  ;  but  to  discuss  it  here  would  take  us  too  far  from  our 
prime  object. 

Biliary  colon  infection  may  be  primary  or  secondary,  due  in 
a  measure  to  mechanical  obstruction,  or  to  direct  passage  of  the 
organism,  and  may  be  accompanied  by  mild  or  severe  manifesta- 
tions of  icterus,  or  by  the  lesions  and  symptoms  of  angio-cholitis. 
Indeed,  the  infectious  form  of  icterus  is  nearly  always  due  to 
colon  infection,  which,  however,  presumes  nothing  special  in  its 
symptomatology.  The  second  form  of  icterus,  due  especially  to 
biliary  calculi,  is  by  no  means  rare.  Angio-cholitis  naturally 
plays  the  principal  role  here,  with  or  without  multiple  abscess  of 
the  liver.  Several  illustrative  cases  of  each  kind  are  reported 
by  Macaigne. 

Naunyn  has  called  attention  to  the  possible  relationship 
between  the  formation  of  gall-stone  and  the  growth  of  this 
bacillus  in  the  biliary  passage.  Several  of  the  French  writers 
consider  suppurative  inflammation  of  the  biliary  tract  mainly  due 
to  the  penetration  of  the  colon  bacillus.  This  makes  no  demands 
on  the  imagination,  of  course,  since  anatomically  the  path  is 
widely  open  for  them. 

Bignami l  found  pure  culture  of  the  colon  bacillus  in  one  case 
of  suppurative  angio-cholitis  with  disseminated  abscesses  of  the 
liver.  On  injecting  cultures  of  the  same  into  the  biliary  passages 
of  guinea-pigs  he  succeeded  in  provoking  identical  disturb- 
ances. 

1  Bullet,  della  R.  Acad.  med.  di  Roma,  1891,  fasc.  4  and  5. 


220  PARK, 

In  brief,  beside  a  rapid  infection  of  the  biliary  system,  with 
total  degeneration  of  the  parenchyma,  and  manifestations  of 
acute  jaundice,  the  colon  bacillus  gives  rise  to  a  more  slow- 
alteration  of  biliary  passages  characterized  by  catarrhal  and 
suppurative  angio-cholitis,  with  production  of  necrotic  foci  and 
hepatic  abscesses,  all  of  which  may  run  a  peculiar  clinical  course 
without  fever,  or  at  least  with  less  pyrexia  than  is  found  when 
the  same  trouble  is  caused  by  the  ordinary  pyogenic  cocci. 

Peritonitis. — It  was  in  1885  that  Cornil  laid  stress  on  the 
role  played  by  intestinal  bacteria  in  the  production  of  perforative 
peritonitis  ;  at  that  time,  however,  no  final  distinctions  had  been 
made.  Such  cases  as  those  herein  alluded  to,  together  with 
many  others  summarized  in  the  monograph  of  Macaigne,  must 
make  this  matter  now  very  plain.  We  must  not  forget  in  this 
connection  the  researches  of  Wagner,  Gravitz  and  others,  who 
have  shown  how  often  the  introduction  into  the  peritoneum  of 
various  bacteria  is  inoffensive,  providing  only,  and  this  is  the 
important  item,  that  the  liquid  in  which  they  are  planted  be  non- 
irritating,  and  in  quantity  not  exceeding  the  capacity  of  the 
peritoneum  for  absorption.  It  will  be  seen  at  once,  however, 
howr  this  condition  is  violated  in  cases  of  intestinal  perforation. 
It  has  also  been  established  beyond  doubt  that  the  colon  bacillus 
found  in  the  pus  of  a  case  of  suppurative  peritonitis,  of  intestinal 
origin,  is  capable  of  reproducing  the  same  condition  in  animals, 
and  must,  therefore,  doubtless  be  the  active  factor.  In  substan- 
tiation of  these  statements  Macaigne  adduces  eighteen  cases,  and 
others  have  been  put  on  record  by  other  observers.  It  would 
appear,  then,  that  we  may  have  a  colon  infection  in  the  peri- 
toneum from  intestinal  lesions  which  do  not  go  to  the  point  of 
perforation. 

Chantemesse,  Widal  and  Legry ]  have  reported  the  following 
cases  of  pseudo-puerperal  infection  by  the  colon  bacillus : 

A  woman  four  months  pregnant  was  seized  with  acute  obstruction, 
due  to  uterine  retroversion.  She  soon  appeared  like  a  cholera  patient 
without   the   diarrhoea.     The  retroversion  was  reduced,   the  rectum 

1  Macaigne,  p.  67. 
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emptied,  and  she  improved.  Two  days  later,  and  eight  days  after  the 
first  trouble,  she  miscarried.  The  uterus  was  curetted,  and  cultures 
from  the  placental  debris  showed  colon  bacillus  and  no  other  organism. 
Four  days  later  she  died,  and  on  autopsy  the  peritoneum  was 
found  to  contain  greenish  sero-pus,  with  gangrene  of  an  intestinal 
loop.  In  the  fluids  examined,  including  the  blood  from  the  heart, 
there  were  only  colon  bacilli. 

Lesage  reports  the  following  case  of  sub-acute  enteritis,  abor- 
tion, and  fatal  peritonitis  produced  by  the  colon  bacillus. 

A  young  woman,  ailing  from  diarrhoea  and  anorexia  for  four  days 
aborted  at  the  fourth  month,  then  had  diarrhoea  and  fell  into  a  typhoid 
condition.  Six  days  later  her  uterus  was  curetted,  and  then  her  con- 
dition was  regarded  as  febrile  sub-acute  enteritis.  On  examining  the 
stools  virulent  colon  bacilli  were  found.  At  the  end  of  the  third  week 
the  abdomen  was  distended  and  pyosalpinx  was  diagnosticated  ;  she 
died  on  the  thirty-fifth  day  of  her  illness.  Autopsy  showed  adhesive 
and  localized  peritonitis  with  foci  of  pus  and  pyosalpinx.  Cultures 
from  this  pus  gave  colon  bacilli  and  nothing  else. 

Varvachi1  reports  six  cases  of  perforative  peritonitis  during 
the  course  of  typhoid,  in  which  he  examined  the  peritoneal 
exudate,  in  all  of  which  he  found  the  colon  bacillus,  in  three 
cases  mixed  with  other  forms ;  it  was  also  found  in  the  heart 
blood. 

Malvoz2  also  reports  six  cases  of  peritonitis,  mostly  of  the 
non-perforative  variety,  secondary  to  acute  intestinal  lesions,  in 
all  of  which  the  colon  bacillus  seemed  to  be  the  active  infec- 
tious agent ;  it  being  also  found  in  the  heart  blood. 

It  is  in  cases  of  perforative  peritonitis  that  the  colon  bacillus 
is  most  often  found  (though  not  always  in  the  exudate)  and 
sometimes  alone.  In  three  cases  of  peritonitis  due  to  intestinal 
ulceration,  without  perforation,  Welch  found  these  bacilli  in 
large  number  and  uncontaminated.  The  exudate  was  sero- 
fibrinous, and  not  distinctly  purulent.     In  one  case  of  ruptured 

1  Lo  Sperimentale,  Aug.  15,  1891. 

2  Archives  de  Med.  Experimentale,  No.  5,  1891. 
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tubal  pregnancy  the  fluid  withdrawn  with  the  sterilized  aspirator 
needle  from  the  peritoneal  cavity,  before  it  was  opened,  yielded 
a  pure  culture  of  this  organism.  Welch  has  also  found  it  in 
peri-appendical  abscess  ;  but  he  emphasizes,  as  do  others,  and  as 
would  I,  that  it  is  a  mistake  to  say,  as  Malvoz  has  recently  said, 
that  all  cases  of  peritonitis  due  to  intestinal  lesions  are  referable 
to  the  colon  bacillus.  Welch  also  found  it  pure  in  a  case  of 
tumor  adherent  to  an  ulcerated  cancer  of  the  rectum. 

He  also  emphasizes  the  importance  of  remembering  that 
typhoid  ulceration  opens  the  way  for  invasion  of  the  colon 
bacillus,  and  that  on  account  of  the  morphological  resemblance 
of  the  two  organisms  a  mistake  in  statements  might  easily  be 
made. 

At  a  meeting  of  the  Societe  de  Biologie,  Paris,  January  24, 
1 89 1,  Marfan  and  Lion  reported  two  cases  of  elderly  individuals 
dying  of  collapse  after  acute  enteritis.  There  was  found  infec- 
tion of  the  mesenteric  glands  and  the  pericardial  fluid,  as  well 
as  the  heart  blood.  The  cases  had  run  a  course  absolutely 
without  fever,  and  died  of  collapse  without  their  severity  being 
realized.  Later,  at  the  session  of  December  12,  1891,  Achard 
and  Renault  reported  finding  the  colon  bacillus  in  a  case  of 
nephritis.  Rebland  voiced  his  views  with  regard  to  the  patho- 
genesis of  cystitis  in  women,  he  having  found  in  a  number  of 
cases  the  bacillus  pyogenes,  which  we  now  suppose  to  be  iden- 
tical with  the  colon  bacillus. 

At  the  meeting  of  January  30,  1892,  of  the  same  society, 
Clado,  in  a  lengthy  communication  upon  the  anatomy  of  the 
vermiform  appendix,  stated  that  in  three  cases  of  appendicitis 
with  abscess  he  had  found  the  colon  bacillus  in  pure  culture. 
At  this  meeting  and  the  next  one  the  subject  of  its  pyogenic 
properties  was  discussed.  Lesage  took  ground  that  the  organ- 
ism produces  pus,  as  in  the  gall-bladder,  the  peritoneum,  and 
the  territory  around  the  caecum,  and  that  it  does  not  produce 
general  infection,  at  least  as  a  rule  ;  but  that  it  is  possible  to  have 
a  more  and  a  less  virulent  form  of  the  organism  in  the  same 
case.  This  is  illustrated  in  a  case  of  abscess  of  the  lung  after 
infectious  enteritis.     Gilbert  and  Lion  spoke  particularly  of  the 
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paralyses  which  may  follow  colon  infection,  and  particularly  of 
that  of  the  intestinal  and  genito-urinary  tract,  they  having 
often  seen  paraplegia  after  inoculation  of  guinea-pigs.  At  the 
session  of  March  5th,  Girode  reported  the  case  of  a  man  suf- 
fering from  dyspepsia,  biliary  vomiting,  progressive  icterus,  and 
albuminuria.  The  pyloric  region  was  the  seat  of  an  indistinctly 
circumscribed  tumor.  He  died  of  collapse,  and  on  autopsy 
there  was  found  a  large  stone  in  the  gall-bladder,  around  which 
had  formed  an  inflammatory  mass,  which  involved  the  colon, 
duodenum,  much  of  the  pancreas  and  the  gall-bladder.  The 
pancreatic  and  biliary  passages  contained  pus,  and  there  were 
numerous  localized  collections.  In  all  of  these  the  colon  bacillus 
and  no  other  organism  was  found. 

Strangulated  Hernia. — In  1861,  Verneuil  expressed  the 
thought  that  the  liquor  found  in  hernial  sacs  after  strangulation 
would  be  found  to  contain  toxic  and  irritating  matter.  In  1867, 
Nepveu,  working  for  him,  discovered  cocci  in  such  fluid.  Since 
then  Verneuil  has  repeatedly  called  attention  to  this  subject. 
He  explained  the  presence  there  of  bacteria  by  their  migration 
through  the  intestinal  walls,  which  is  often  favored  by  injudi- 
cious taxis ;  from  the  sac  they  may  pass  into  the  general  circu- 
lation or  into  the  peritoneal  cavity.  In  1889,  Clado  l  described 
numerous  cases  of  choleriform  strangulation  in  which  he  met 
with  a  bacterium  in  the  fluid  from  the  sac,  especially  under  the 
three  following  conditions:  (1)  Dilatation  and  increase  of  intra- 
intestinal  tension  ;  (2)  visceral  congestion  and  ulcerations  of  the 
mucosa;  (3)  effusion  into  the  peritoneal  cavity,  which  might  be 
invaded  independently  of  the  sac.  From  the  sac  the  bacteria 
of  hernial  invasion  spread  and  produce  evidence  of  auto-intoxi- 
cation, or  before  doing  this  they  may  localize  themselves  in 
some  viscus  and  provoke  the  lesions  described  by  Ledoux  and 
Verneuil.  Clado  isolated  from  its  source  and  studied  the  bac- 
terium, which  he  found  pathogenic  after  inoculation,  and  which 
in  animals  produced  septicaemia,  and  which,  moreover,  has  been 
found  in  all  the  viscera  of  patients  dying  of  strangulated  hernia. 

1  Congres  de  Chirurgie. 
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Now,  since  the  colon  bacillus  is  fully  known,  it  is  recognized  as 
identical  with  Clado's  bacterium. 

Garre l  examined  a  number  of  cases  of  strangulation,  and  not 
finding  microbes  in  all  of  the  cases  naturally  concluded  that 
they  were  not  always  present,  and  that  the  advice  given  by 
Verneuil  to  always  disinfect  the  strangulated  loop  and  the  sac  is 
not  so  excessively  urgent  after  all. 

Bonnecken2  found  micro-organisms,  for  the  most  part  the 
colon  bacillus,  in  every  instance  of  numerous  experiments  in 
producing  artificial  strangulation  in  dogs.  He  admits  that  in 
these  cases  death  is  largely  due  to  septicaemia.  When  reduc- 
tion is  not  accomplished  the  amount  of  the  exudate  is  aug- 
mented beyond  the  power  of  the  peritoneum  to  dispose  of  it. 
If  the  victim  resists  long  enough  he  may  have  gangrene  of  the 
intestine  and  perforation  in  consequence. 

Frankel  also  sought  the  cause  of  death  in  rapidly  fatal  cases, 
and  decided  that  the  operation  could  not  be  blamed,  since  by 
itself  it  is  too  insignificant;  nor  could  it  be  considered  shock. 
It  must,  therefore,  be  of  the  nature  of  an  infection  and  intoxi- 
cation. 

Other  Infections. — Bourges  claims  that  the  colon  bacillus 
is  often  found  in  the  tonsil  in  scarlatinal  angina;  in  seven  such 
cases  he  three  times  found  it  associated  with  other  microbes  ;  in 
seventeen  cases  of  pseudo-membranous  angina  due  to  scarlatina 
he  found  it  four  times,  always  with  others.  In  every  one  of 
these  cases  it  was  cultivated  and  inoculated  and  found  quite 
virulent.  Other  experiments  have  shown  that  in  such  cases 
it  has  a  powerful  virulence,  but  is  capable  of  rapid  attenua- 
tion. 

Even  in  the  stomach  this  organism  is  capable  now  and  then 
of  producing  a  local  disturbance  with  necrosis  of  the  mucous 
tissue,  and  consequent  ulceration.  Possibly  by  this  same  mech- 
anism it  may  produce  those  ulcerations  in  the  intestine  after 
dysentery,  which,  according  to  Welch  and  Kiener,  are  charac- 
terized by  the  appearance,  as  it  were,  of  an  eschar,  the  parts 

1  Fortschrt.  d.  Med.,  1886.  2  Virchow's  Archiv,  1891,  Bd.  cxx. 
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looking  as  if  a  strong  caustic  had  been  applied  over  a  limited 
area. 

Recalling  the  identity  of  the  colon  bacillus  with  Passet's 
bacillus  fetidus,  we  see  how  it  may  be  found  outside  of  the 
lower  end  of  the  intestinal  canal,  as  in  the  peri-rectal  abscesses 
which  are  so  common. 

Mascatella1  reports  an  acute  abscess  of  the  ischio-rectal  fossa 
resulting  from  an  ulcerative  proctitis ;  it  contained  thick,  offen- 
sive pus,  in  which  only  the  colon  bacillus  could  be  found,  and 
which,  when  cultivated  and  injected  subcutaneously  into  guinea- 
pigs,  produced  acute  abscess  with  the  same  offensive  properties. 

Although  it  does  not  concern  the  surgeon  so  much,  it  is  very 
interesting  to  know  that  endocarditis  may  be  caused  by  the 
colon  bacillus,  which  provokes  vegetation  upon  the  valves  in 
practically  the  same  way  as  do  those  micrococci  which  com- 
monly produce  this  disease  in  its  acute  infectious  form.  This 
has  been  proved  in  cases  reported  by  Netter  and  Martha,2  and 
by  Lion  and  Menetrier.3  This  particular  point  has  for  me  a 
very  great  interest,  since  I  once  lost  a  patient  after  operating 
for  gunshot  perforation  of  the  intestine,  who  died  of  acute  peri- 
and  endocarditis,  the  autopsy  showing  no  yielding  of  the  intes- 
tinal sutures,  and  the  local  condition  being  perfectly  satisfactory. 
For  so  sudden  an  endocardial  lesion  I  could  not  account  at  the 
time.  This  occurred  some  years  ago,  in  a  case  operated  on  in 
an  emergency  while  I  was  in  Bradford,  Pa.,  upon  quite  different 
business.  It  occurs  to  me  now  that  an  explanation  may  be 
found  in  the  facts  above  recited. 

That  the  colon  bacillus  may  give  rise  to  an  acute  infectious 
strumitis  has  been  shown  by  a  case  reported  by  Tavel.*  This 
case  is  now  almost  classic,  and  concerns  the  removal  of  goitre 
with  closure  of  wound,  subsequent  swelling  and  production  of 
pus,  in  which  were  found  only  colon  bacilli. 

Macaigne  states  that  there  are  at  least  six  cases  of  acute 
meningitis   on   record   in   which   the   colon   bacillus   has   been 

1  La  Riforma  Medica,  1891,  No.  163. 

2  Archives  de  Physiol.,  1886.  3  Macaigne,  p.  133. 
4  Correspondenzblatt  fur  Schweizer  Aerzte,  July,  1889. 
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found.  On  account  of  its  resemblance  to  the  typhoid  bacillus 
there  is  a  possible  source  of  error  here,  and  yet  it  is  as  easy  to 
account  for  one  as  for  the  other.  Obviously  the  path  of  infec- 
tion must  be  traced  from  the  alimentary  canal. 

Pulmonary  Lesions  due  to  Colon  Bacillus. — Chantemesse 
and  Widal  were  probably  the  first  to  show  that  in  certain  cases 
of  broncho-pneumonia  the  colon  bacillus  appears  to  play  the 
principal  role  as  a  pathogenic  agent.  About  the  same  time,  in 
1 89 1,1  Mace  and  Simon  de  Nancy  published  a  paper  upon  the 
infectious  diarrhoeas  of  children.  In  the  cases  which  they 
reported  they  had  found  almost  pure  cultures  of  the  colon 
bacillus  in  the  stools,  and  concluded  it  to  be  the  causal  agent. 
In  the  lungs  of  those  dying  of  the  disease  they  found  multiple 
lesions  of  broncho-pneumonia.  They  referred  to  the  experience 
of  Sevestre,  who,  in  1887,  presented  a  memoir  on  a  similar 
lesion,  and  who  laid  especial  stress  upon  the  pulmonary  compli- 
cations of  these  cases.  In  a  later  communication  he  agreed 
with  the  writers  just  named,  that  the  pulmonary  lesions  were 
doubtless  due  to  the  colon  bacilli. 

Since  then  it  has  been  generally  agreed  among  several 
writers  that  the  organism  has  been  found  in  great  numbers,  and 
unaccompanied  by  others,  in  the  cedematous  congestions  and 
inflamed  portions  of  the  lungs.  Among  these  writers  are  Welch, 
Cornil,  Menetrier,  and  others.  The  last-named  had  frequent 
opportunity  during  the  epidemic  of  1892,  and  frequently  saw 
gray  hepatization  with  gangrene  in  spots,  and  repeatedly  found 
in  the  exudate  the  colon  bacillus.  Of  much  more  importance 
for  us,  however,  is  the  paper  of  Fischer  and  Levy,2  who  reported 
two  cases  of  strangulated  hernia  with  pulmonary  complications, 
and  who  found  in  the  broncho-pulmonic  foci  this  colon  bacillus. 
They  emphasize  the  metastatic  nature  of  the  pulmonary  lesions, 
considering  them  to  be  of  intestinal  origin.  Certain  it  is  that 
pulmonary  complications  do  carry  off  patients  after  abdominal 
and   intestinal   operations,  and  that  these   fatalities   should  be 

1  Revue  generate  de  Clinique  et  de  Therapeutique. 

2  Deutsche  Zeitschrift  f.  Chir.,  1891. 
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carefully  studied  bacteriologically  in  the  light  of  the  few  state- 
ments above  made. 

Empyema  due  to  the  Colon  Bacillus. — In  1888  Widal 
had  to  do  with  a  case  of  ossifying  pleurisy  with  subpleural 
abscess  in  an  old  man,  after  urinary  trouble,  and  found  in  the 
pus  which  he  withdrew  the  bacillus  which  had  been  described 
by  Albarran  under  the  title  of  pyogenes.  We  now  know  that 
Albarran's  bacillus  is  identical  with  the  colon  bacillus ;  more- 
over, quite  recently  the  same  writer  has  found  the  same  organism 
in  the  pus  of  cases  of  empyema,  and  there  seems  to  be  no 
doubt  but  that  this  organism  may  produce  pus  formation  here 
as  elsewhere.  The  probability  is  that  in  such  cases  the  path 
of  infection  is  from  the  mouth  (saliva)  rather  than  from  the 
intestinal  canal.  These  statements  and  views  have  been  con- 
firmed by  Gilbert  and  Girode  as  well  as  by  Dumontpallier. 

The  normal  existence  of  the  colon  bacillus  in  the  mouth,  its 
occasional  migration  into  inflamed  bronchi,  and  the  subsequent 
localization  of  its  activity  in  the  lungs  or  in  the  pleura  are  "not 
difficult  to  understand.  It  is  more  difficult  to  account  for  its 
presence  within  the  cranium  and  the  production  of  meningitis, 
or  its  migration  to  the  serous  membranes  of  certain  joints  and 
the  production  there  of  collections  of  pus.  Both  of  these 
things,  however,  are  possible,  and  cases  confirming  this  view 
have  been  reported  by  French  authors. 

General  Conclusions. — These  are,  first  of  all,  that  this 
organism,  which  is  constantly  present  in  the  intestinal  canal,  is 
not  always  a  harmless  inhabitant,  but  becomes  in  time  an  active 
invader.  It  does  not  confine  itself  alone  to  the  intestinal  mu- 
cosa, where  it  may  set  up  most  active  desquamative  lesions,  but 
may  pass  this  barrier  and  penetrate  into  the  general  circulation 
and  exercise  pernicious  activity  in  numerous  other  organs,  with 
toxic  effects  upon  the  system  at  large. 

Paraplegia  and  other  paralyses  are  known  to  be  sequelae  of 
colon  infection[of  various  abdominal  viscera — kidneys,  liver,  etc. 

Herniary  cholera,  so  called,  is  due  to  intoxication  from  the 
toxic  products  produced  from  the  organism  in  its  virulent  con- 
dition. 
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While  still  confined  to  the  alimentary  canal,  under  certain 
conditions  it  may  give  rise  to  infarcts  as  well  as  ulcerations, 
their  gravity  depending  largely  upon  the  activity  of  absorptions 
of  toxic  products. 

From  the  intestinal  canal  the  colon  bacillus  may  ascend  along 
the  biliary  passages,  determining  at  one  time  cholecystitis, 
angiocholitis  and  local  necrosis,  or  at  another  multiple  abscess 
in  the  liver. 

It  is  known  to  be  one  of  the  frequent  factors  in  peritonitis 
of  intestinal  origin.  It  ranks  among  the  most  active  agents  in 
cases  of  urinary  infection,  e.g.,  cystitis,  pyelitis,  pyelo-nephritis, 
etc.  Without  going  minutely  into  the  question  of  identity  of 
various  bacillary  forms  found  in  the  urine,  especially  in  cases 
of  septic  urinary  affection,  it  would  be  enough  for  the  present 
purpose  to  insist  that  in  the  kidneys,  as  well  as  in  the  bladder, 
the  colon  bacillus  may  exert  active  pathogenic  and  pyogenic 
properties,  and  may  be  the  active  agent  in  producing  cystitis, 
suppurative  pyelitis  and  their  kindred  disturbances,  as  well  as 
pus  elsewhere,  general  infection  and  intoxication.  These  organ- 
isms may  be  introduced  from  without,  as  upon  a  catheter,  or 
may  be  transferred  from  their  normal  habitat  by  some  trauma- 
tism or  by  natural  channels.  In  animals,  at  least,  these  microbes 
are  in  some  measure  eliminated  by  the  kidneys  after  being 
injected  into  the  circulation.  The  endocardium,  the  meninges, 
the  pleura,  articular  serous  membranes,  and  the  lungs,  are  at 
times  not  exempt  from  the  manifestations  of  its  activity. 

When  ordinary  antiseptic  precautions  are  observed  it  is  prob- 
ably the  most  powerful  enemy  with  which  the  laparotomist  has 
to  contend.  This  fact  gives  plausibility  to  the  views  of  those 
who  claim  that  the  best  preparation  for  abdominal  section  is 
free  catharsis  for  a  few  days  previous  to  the  operation.  The 
researches  of  the  past  two  or  three  years  with  regard  to  this 
organism  have  certainly  justified  the  views  which  I  have  held 
and  taught  for  some  years,  that  there  is  a  form  of  post-operative 
septicaemia  which  is  due  in  no  direct  way  to  the  operator  or  the 
operation,  but  is  in  fact  that  which  it  has  often  been  called,  i.  e.} 
entero-sepsis,  or  intestinal  toxaemia,  a  genuine  auto-intoxication, 
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active  and  actual  lesions  being  due  to  migration  from  the  intes- 
tinal canal  of  the  colon  bacillus.  The  necessary  inference  from 
this  is  that  constant  attention  to  the  intestinal  canal  should  be 
the  watchword  of  the  surgeon,  both  in  his  preparation  of  pa- 
tients for  operation  and  his  care  of  them  thereafter.  For  a 
widespread  recognition  of  these  facts  I  have  elsewhere  and 
more  than  once  contended,  but  feel  that  the  profession  at  large 
is  not  yet  fully  alive  to  their  importance. 

If  I  may  sum  up  the  conclusions  of  Macaigne,  with  which 
he  terminates  his  excellent  monograph,  they  are  briefly  as 
follows : 

The  colon  bacillus  has  been  identified  with  the  bacillus  Nea- 
politans of  Emmerich,  the  bacillus  fetidus  of  Passet,  the 
bacillus  pyogenes  of  urinary  infection  of  Albarran  and  Clado, 
and  the  bacillus  lactis  aerogenes,  and  perhaps  with  other  forms 
described  by  other  authors. 

Ordinarily  inoffensive,  it  may  from  causes  not  yet  ascertained 
acquire  a  greater  or  lesser  degree  of  virulence,  according  to 
which  it  may  determine  one  or  more  of  the  following  lesions : 

A.  Infectious  enteritis. 

a.  Acute  form. 

1.  The  algid  forms:   cholera  nostras,  cholera  in- 

fantum. 

2.  The  pyretic  form :  post-puerperal  pseudo-infec- 

tion, etc. 

b.  The  chronic  form. 

1.  The  wasting  enteritis  of  children  and  of  adults. 

B.  Dysentery. 

C.  Then  if  the  intestinal  barrier  is  broken  down  we  may  have 
peritonitis  and  herniary  cholera.  Probably  most,  if  not  all,  cases 
of  appendicitis  belong,  also,  tender  this  head. 

D.  The  ascent  of  the  colon  bacillus  along  the  biliary  passages 
may  provoke,  according  to  its  virulence,  (i)  simple  biliary  in- 
fection, (2)  acute  jaundice,  (3)  suppurative  angiocholitis. 

E.  In  the  alimentary  canal  it  is  capable  of  provoking — in  the 
mouth,  false  membrane ;  in  the  stomach  and  intestines,  infarcts ; 
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and  lower  down  peri-rectal  abscesses.  The  bacillus  penetrating 
the  intestinal  mucosa  may  infect  parts  or  organs  at  a  distance, 
for  example,  the  endocardium,  the  thyroid  body,  the  lungs,  etc. 
F.  Finally,  the  bacillus  may  in  some  way,  not  yet  fully  under- 
stood, provoke  meningitis,  urinary  infection,  pulmonary  and 
articular  lesions. 

Illustrative  Cases  from  the  Practice  of  the  Author. 

Case  I.  Cancer  of  the  intestine  with  abscess. — H.  C.  G.,  aged  twenty- 
two,  was  taken  sick,  apparently  with  dysentery,  during  which  he 
rapidly  emaciated  and  developed  a  tender,  painful  tumor  to  the  left  of 
and  below  the  umbilicus.  This  tumor  was  watched  some  time,  and 
finally  showed  evidences  of  the  presence  of  pus.  It  was  opened, 
under  ether,  and  some  75  c.c.  of  foul-smelling  pus  evacuated  from 
apparently  a  sub-peritoneal  cavity,  around  which  there  was  consider- 
able induration.  This  cavity  closed,  then  reopened,  the  tumor  grew 
in  size,  and  subsequently  proved  to  be  of  malignant  character,  in- 
volving several  loops  of  intestine  in  one  firm,  dense  mass.  The  case 
was  under  the  care  of  Dr.  D.  W.  Harrington,  and  the  operation  was 
made  by  myself.  In  the  pus  from  the  above  abscess  no  organism 
could  be  found  save  the  colon  bacillus. 

Case  II.  Recurring peri-appendical  abscess. — H.  T.,  aged  forty-eight. 
This  patient  was  operated  on  on  April  8, 1892,  for  acute  peri-appendical 
abscess.  In  November,  1892,  he  returned  with  another  large  abscess 
pointing  externally  in  the  old  scar.  The  appendix  had  not  been 
removed  during  the  first  operation,  for  the  reason  that  it  could  not  be 
found  without  what  seemed  to  be  injudicious  disturbance  of  the  parts. 
November  26  the  patient  was  operated  on  for  the  second  time,  and 
nearly  a  pint  of  material  evacuated.  The  pus  from  this  case  gave 
a  pure  culture  of  the  colon  bacillus,  which,  however,  showed  no 
special  virulence. 

Case  III.  Acute  abscess  of  the  liver. — J.  C,  aged  thirty-three.  Four 
weeks  previous  to  entering  the  hospital  he  was  seized  witji  sharp  pain 
in  the  right  side  which  caused  him  to  give  up  work.  Since  then  he 
has  been  very  sick,  and  was  brought  to  the  hospital  four  days  before 
the  operation,  with  a  temperature  often  as  high  as  1060,  with  frequent 
chills,  great  soreness,  and  some  swelling  in  the  region  of  the  liver. 
Referred  to  me  by  Dr.  Charles  Cary,  December  28,  1892.     I  anses- 
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thetized  him  and  evacuated  a  very  large  abscess  in  the  liver  by  incision 
between  the  tenth  and  eleventh  ribs,  just  back  of  the  axillary  line. 
At  the  time  of  the  operation  about  twenty-five  ounces  of  thick,  ropy 
pus  slowly  escaped.  The  temperature  at  once  subsided,  to  remain 
low,  and  he  made  a  rapid  recovery.  In  his  case  the  pus  was  a  pure 
culture  of  the  bacterium  coli  commune. 

Case  IV.  Gangrenous  appendicitis. — H.  W.,  aged  sixteen,  was  sent 
to  the  hospital  by  Dr.  S.  G.  Dorr.  This  was  a  case  of  gangrenous 
appendicitis  of  eight  days'  duration.  Although  the  appendix  was 
found  gangrenous  at  the  time  of  the  operation,  the  patient  had  never 
seemed  very  sick.  Two  days  before  the  operation  he  was  able  to  walk, 
and  when  I  first  saw  him,  the  day  previous,  he  moved  in  bed  without 
pain  and  was  not  extremely  tender,  although  the  tumor  was  as  big  as 
my  fist.  From  this,  on  the  following  day,  several  ounces  of  fetid  pus 
were  evacuated,  and  the  appendix,  almost  completely  gangrenous,  was 
easily  removed.  He  stayed  only  eight  days  in  the  hospital,  and  then 
went  home  nearly  recovered.  Pus  from  this  case  showed  nothing  but 
colon  bacilli. 

Case  V.  Acute  appendicitis  with  perforation  and  obstruction  of  the 
bowels. — H.  J.,  aged  forty-eight,  gives  a  history  of  three  attacks  within 
the  recent  past  of  pain  and  soreness  in  the  right  iliac  fossa.  January 
13,  1893,  ne  was  taken  with  very  severe  pain,  and  became  a  patient  of 
Drs.  Greene,  with  whom  I  saw  him  four  days  later,  when  he  had  fecal 
vomiting  and  all  the  signs  of  intestinal  obstruction,  but  without  any 
localized  tenderness.  The  same  day  I  operated,  and  after  opening  in 
the  middle  line,  on  exploring  toward  the  right  iliac  fossa  some  slight 
adhesions  gave  way,  and  there  came  a  gush  of  several  ounces  of  fresh 
thin  pus,  having  a  strong  fecal  odor.  As  well  as  I  could,  under  the 
circumstances,  and  by  gas-light,  I  examined  the  region  of  the  caecum, 
but  could  find  there  no  definite  lesion.  The  patient  died  about  fifty 
hours  later,  and  on  autopsy  there  was  found  a  gangrenous  appendix 
with  circumscribed  gangrene  of  the  adjoining  portion  of  the  caecum. 
Examination  of  the  pus  removed  at  the  time  of  the  operation  showed 
colon  bacilli,  and  nothing  else. 

Case  VI.  Cholecystitis  suppurativa. — During  the  same  week  I  was 
called  out  of  town  to  see  an  elderly  woman  in  whose  case  both  the 
history  and  the  local  symptoms  pointed  to  an  acute  appendicitis ;  in 
fact,  every  sign  of  it  was  present  save  perceptible  tumor.  She  had 
had  chills  and  high  temperature,  and   the  tumor  had  been  distinctly 
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perceptible  in  that  region  within  a  day  or  two.  Her  chills  were  fol- 
lowed by  an  alarming  collapse.  An  operation  was  deemed  necessary 
at  once.  When  I  saw  her  in  the  evening  her  temperature  was  down 
and  she  had  involuntary  stools,  and  there  was  tenderness  across  the 
lower  bowels.  Under  ether  I  made  a  long  oblique  incision  over  the 
appendix,  and  upon  working  my  way  down  to  it  found  it  perfectly 
free  and  apparently  normal.  Exploring  upward,  I  came  upon  a  large 
distended  gall-bladder,  and  aspiration  with  a  fine  needle  showed  it  to 
be  full  of  apparently  sero-pus.  I  closed  the  lower  incision,  made  a 
second  one  over  the  gall-bladder,  sewed  it  to  the  peritoneum  with 
four  fine  silk  sutures,  and  left  it  to  be  opened  the  following  day.  The 
contents  of  the  gall-bladder,  as  withdrawn  by  the  aspirating  needle, 
showed  a  sero-purulent  liquid  which  contained  colon  bacilli  and 
streptococci.  The  patient  made  a  final,  though  slow,  recovery,  over 
forty  gall-stones  being  later  removed  by  Dr.  Richmond,  of  Fredonia, 
New  York. 
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DISCUSSION. 


Dr.  W.  W.  Keen,  of  Philadelphia. 

When  Mr.  Thomas  Bryant  was  in  this  country  I  mentioned  to  him 
a  curious  case  which  I  had  had  in  the  clinic  of  the  Jefferson  College 
Hospital.  The  case  was  one  of  ectopic  testicle,  the  cord  of  which 
was  strangulated  by  three  spontaneous  half-turns.  With  this  there 
was  strangulated  hernia  and  a  large  hematoma  forming  in  the  cord. 
I  said  that  I  had  never  seen  in  literature  any  report  of  such  strangula- 
tion of  the  testicle  from  torsion  of  the  cord.  He  said  he  was  not 
aware  of  any  reported  case,  but  that  before  leaving  London  he  had 
had  a  precisely  similar  case,  which  he  would  report  in  the  Medico- 
Chirurgical  Transactions.  I  gave  him  the  notes  of  my  case  to  report 
in  connection  with  his  own. 

In  this  case  Drs.  Coplin  and  Devan  made  cultures,  and  found  a 
pure  culture  of  the  bacterium  coli  commune,  verifying  the  statement 
Dr.  Park  has  made.  The  explanation  is  easy,  the  hernia  being  imme- 
diately alongside  the  twisted  cord  and  the  hematoma. 

In  reference  to  this  surgical  complication,  it  is  curious  that  since 
Mr.  Bryant  called  attention  to  the  subject  several  cases  have  been 
reported  in  this  country  and  in  England. 

Dr.  J.  S.  Wight,  of  Brooklyn. 

I  have  been  much  interested  in  the  paper,  and  permit  me  to  say  in 
the  line  of  argument  that  for  many  years  I  have  been  in  the  habit  of 
treating  carbuncles  and  boils  with  great  satisfaction  by  the  use  of  car- 
bonate of  lime.  I  never  operate  any  more.  The  carbonate  of  lime 
is  given  in  doses  of  four  to  ten  grains  several  times  a  day.  I  have 
also  been  in  the  habit  of  preparing  patients  for  large  operations  by 
the  administration  of  the  carbonate  of  lime,  usually  in  the  form  of 
prepared  chalk.  This  fits  in  very  well  with  the  Doctor's  explanations, 
and  I  am  sure  that  I  have  had  less  auto-infection  in  my  large  opera- 
tions since  following  this  plan.  I  would  suggest  with  reasonable 
certainty  that  it  may  have  something  to  do  with  the  prevention  of 
auto-infection. 

Dr.  Park.  I  would  like  to  emphasize  what  I  alluded  to  in  the 
paper,  that  the  general  profession,  and  even  the  surgical  portion  of  it, 
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are  not  as  keenly  alive  as  they  should  be  to  the  fact  that  there  are 
certain  forms  of  sepsis  following  operations  which  are  not  due  to  the 
operation  itself,  except  in  an  indirect  way,  and  for  which  the  operator 
is  in  no  way  to  blame.  This  explains  certain  cases  where  the  patients 
develop  septic  symptoms,  although  for  two  or  three  days  the  wound 
looks  well.  That  is  the  condition  to  which  I  have  repeatedly  and  else- 
where alluded  under  the  head  of  entero-sepsis.  For  that  condition 
nothing  is  so  good  as  free  catharisis  and  intestinal  antisepsis.  I  am 
sure  that  we  can  cure  many  cases  of  so-called  septicaemia  in  this  way. 
I  want  to  contend  for  the  recognition  of  this  condition,  which  is  dif- 
ferent from  what  we  may  call  true  septicaemia,  and  which  comes  from 
disturbances  in  the  wound. 


REPORT    OF    CASES    OF    OPERATIVE    ATTACK 
UPON  MECKEL'S  AND  THE  GASSERIAN 
GANGLIONS. 


By  ROSWELL  PARK,  A.M.,  M.D., 

PROFESSOR   OF   SURGERY,   MEDICAL   DEPARTMENT,    UNIVERSITY   OF   BUFFALO. 


It  was  in  1872  that  Professor  Luecke,  of  Strassburg,  devised 
and  practised  the  operation  for  the  exsection  of  the  second 
branch  of  the  fifth  nerve  after  division  of  the  zygoma.  {Deutsche 
Zeitschrift  fur  Chirurgie,  iv.  322.)  His  method  was  a  distinct 
advance  upon  that  of  Carnochan,  which  itself  was  an  improve- 
ment upon  the  method  of  resecting  the  upper  jaw.  Probably 
Braun  was  the  first  to  plan  the  attack  upon  Meckel's  ganglion 
through  the  temporal  region,  but  it  is  not  known  whether,  up  to 
the  publication  of  Luecke's  paper,  he  had  ever  carried  it  out. 
Luecke's  method  is  now  well  known  by  his  name,  and  consists 
in  the  temporary  resection  of  the  zygomatic  arch,  the  retraction 
of  the  temporal  muscles,  and  the  exposure  of  the  second  branch 
of  the  fifth  where  it  escapes  from  the  foramen  rotundum,  and 
where  it,  with  Meckel's  ganglion,  can  without  unusual  difficulty 
be  seized  and  exsected.  The  particular  advantage  in  attacking 
the  branch  at  this  point  has  been  pointed  out  by  Chavasse  and 
Clutton,  in  that  removal  of  the  nerve  on  the  proximal  side  of 
the  ganglion  insures  separation  of  the  posterior  dental  nerve 
from  the  brain,  there  being  no  certainty  of  accomplishing  it  by 
Carnochan's  method.  Until  very  lately  there  has  been  no  allu- 
sion to  Luecke's  method  in  English  works  or  books.  This 
probably  accounts  for  its  being  so  little  known  among  English 
and  American  physicians.  Luecke  was  followed  by  Lossen 
(Centralbl.  f.   Chir.y  1878,  p.  65)   and  Braun  {ibid.,  p.  148),  who 
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reported  successful  cases  operated  on  after  the  same  fashion. 
Braun  again  in  1882  {ibid.,  p.  249)  reported  further  success  by 
practically  the  same  method.  It  was  in  this  year  that  I  learned 
the  method  while  in  Germany,  and  practised  it  at  home  long 
before  I  ever  saw  an  allusion  to  it  in  English  literature. 

Charles  E.  L.,  aged  forty-six  years;  sent  me  by  Dr.  McGarry,  of  Niag- 
ara Falls,  Ontario.  This  patient  began  to  suffer  nine  years  previously 
to  his  visit  to  me  with  pain  which  was  first  referred  to  the  left  incisive 
fossa  of  the  upper  jaw.  He  can  give  no  cause  for  his  trouble.  I 
learned  that  during  his  early  years  he  had  a  venereal  ulcer,  but  found 
no  later  manifestations  of  syphilis.  Since  his  first  attack  his  pain  has 
gradually  increased  in  severity,  and  now  involves  the  second  division 
of  the  fifth  nerve  on  that  side,  as  well  as  the  area  supplied  by  the 
supra-orbital  nerve.  His  tic  is  of  the  spasmodic  type,  and  his  pain  is 
worse  at  night.  The  sensitiveness  is  so  great  that  the  slightest  touch 
upon  the  face  causes  him  great  agony,  and  it  is  now  three  or  four 
months  since  he  has  been  willing  to  wash  that  side  of  his  face.  Chew- 
ing or  closing  the  jaw  tightly  also  gives  him  pain.  He  has  taken 
at  least  one  grain  of  morphine  every  night  for  some  months ;  has 
tried  a  great  variety  of  remedies,  including  anti-specifics,  without 
relief.  Life,  he  says,  is  becoming  unbearable.  May  26,  1887,  the 
operation  was  made  at  the  General  Hospital.  After  resecting  the 
zygomatic  arch,  Meckel's  ganglion  was  exposed  in  the  spheno-palatine 
fossa,  the  nerve  divided  back  of  it,  and  the  ganglion  itself  pulled  out 
and  removed.  There  was  no  serious  trouble  from  hemorrhage.  I 
also  exposed  the  supra-orbital  foramen,  pulled  out  the  nerve  there  as 
far  as  I  could,  and  then  exsected  about  two  cm.  of  it.  The  immediate 
result  was  complete  anaesthesia  of  the  parts,  although  pain  was  not  at 
once  relieved ;  it  gradually  lessened  and  disappeared ;  the  wounds 
healed  per  primam.  He  was  given  bromide  and  iodide  of  potassium, 
and  by  the  2d  of  June  was  entirely  relieved.  June  3d  he  went  home 
free  from  pain.  About  a  year  later  his  pain  suddenly  returned,  and 
was  quite  severe  for  two  weeks,  until  I  saw  him  and  advised  medium 
doses  of  potassium  iodide,  after  which  he  was  relieved  and  went  to 
work. 

Ephraim  M.,  of  Raymond,  Potter  County,  Pa.,  was  sent  to  me  by 
Dr.  Ashcraft,  of  Coudersport.  This  patient  was  injured  in  July,  1879, 
beneath  the  left  eye,  by  the  end  of  a  sheep's  horn,  and  within  two 
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weeks  the  pain  of  which  he  has  since  complained  began.  In  1885, 
Dr.  Ashcraft  divided  the  infra-orbital  nerve  at  its  exit  from  the  infra- 
orbital foramen ;  this  gave  relief  for  three  months,  then  the  pain 
slowly  recurred.  Since  then  the  pain  has  been  constant,  and  he  says 
that  there  is  now  not  an  hour  when  he  is  free  from  it.  It  occurs  spas- 
modically, as  in  the  previous  case,  the  worst  paroxysms  recurring  every 
ten  to  fifteen  minutes.  There  is  an  extreme  sensitiveness  of  the  parts 
supplied  by  the  second  division  of  the  fifth,  with  some  pain  in  the 
supra-orbital  region  ;  in  other  respects  he  is  in  good  health.  August 
8,  1889,  I  operated  upon  him  at  the  General  Hospital.  The  procedure 
was  similar  to  that  in  the  above  case,  but  his  spheno-palatine  fossa  was 
very  shallow  antero-posteriorly,  and  I  did  not  see  the  nerve,  although 
I  made  sure  of  its  division  at  its  exit  from  the  foramen  rotundum  after 
raising  it  upon  a  hook.  In  this  case,  although  I  made  the  attempt  to 
seize  and  remove  Meckel's  ganglion,  I  could  not  be  quite  sure  of  my 
success  for  the  reasons  just  stated.  I  then  made  a  straight  incision 
beneath  the  lower  lid  over  the  infra-orbital  foramen,  and  found  the 
nerve  trunk  at  its  exit,  and  with  little  force  pulled  it  through  the  infra- 
orbital canal  and  found  that  the  posterior  end  of  the  nerve  cord  was 
cut  squarely  across.  The  incisions  were  closed  with  catgut,  and  pri- 
mary union  obtained  with  immediate  and,  so  far  as  I  know,  permanent 
relief  from  pain. 

By  this  time  a  number  of  operators  in  different  parts  of  the 
world  had  reported  a  considerable  collection  of  cases  of  this 
general  character  relieved  by  operations  practically  identical 
with  the  above  (Grisson,  Berliner  klin.  Wochenschr.,  1887,  No.  52; 
Pietrzikowski,  Prager  klin.  Wochenschr.,  1887,  Nos.  42  to  51; 
Molliere,  Congres  Frangais  de  Chirurgie,  1889,  p.  720),  and  it 
has  become  generally  known. 

By  far  the  best  monograph  on  the  subject  of  this  operation 
with  its  immediate  and  final  results,  with  a  bibliography,  is  that 
of  Segond  (Revue  de  Chirurgie,  1890). 

For  cases  of  neuralgia  confined  to  the  second  division  of  the 
fifth,  I  have  always  thought  and  still  think  this  to  be  the  best 
method  of  all.  But  for  cases  where  more  than  this  portion  of 
the  nerve  is  involved,  especially  for  those  indicating  lesions  of 
the  second  and  third  divisions,  there  have  been  more  recently 
devised  operations  not  limited  to  the  individual  nerve  trunks, 
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but  more  radical  in  their  scope,  more  serious  in  their  perform- 
ance, and  much  more  elaborate  and  difficult.  These  are  divided 
mainly  into  those  of  a  character  suggested  by  Rose,  who  first 
removed  the  upper  jaw  in  order  to  gain  access  to  the  base  of  the 
skull,  where  the  trephine  might  be  applied ;  to  those  where  the 
cranium  is  opened  in  the  temporal  region,  the  brain  lifted  up, 
and  the  Gasserian  ganglion  exposed  beneath  the  dura,  first  sug- 
gested by  Horsley  and  quite  recently  successfully  improved 
upon  in  this  country  by  Roberts  and  Hartley  ;  and  lastly,  to  a 
method  somewhat  similar  to  Luecke's  operation  already  de- 
tailed, but  more  extensive,  the  best  directions  for  which,  it 
seems  to  me,  have  been  given  by  Andrews.  This  latter  method 
I  have  twice  resorted  to  within  a  few  months,  and  with  such 
success  as  to  encourage  me  to  its  further  performance  should 
suitable  cases  present.     These  have  been  as  follows  : 

Mrs.  C,  aged  fifty-two  years,  of  Ceres,  N.  Y.  ;  brought  to  me  by 
Dr.  Place  of  that  town.  The  patient  has  been  in  poor  health  for 
many  years.  Four  years  ago  her  neuralgic  difficulty  began,  first  in 
the  right  infra-orbital  region,  the  pains  being  then,  as  now,  inter- 
mittent or  spasmodic.  These  were  apparently  not  due  to  her  teeth, 
since  all  of  them,  upper  and  lower,  had  been  extracted  thirteen  years 
ago,  and  she  was  wearing  artificial  dentures  without  signs  of  dental 
remains.  At  present  the  entire  right  side  of  her  face  is  involved  in 
pain  to  the  extent  that  she  complains  of  discomfort  even  in  the  occip- 
ital region.  When  not  under  the  influence  of  opium  she  has  at  least 
five  or  six  attacks  of  pain,  with  flushing  of  that  side  of  her  face,  every 
hour.  Without  opium  she  is  never  comfortable.  She  was  kept  for 
several  days  under  tonic  treatment,  and  the  operation  finally  per- 
formed July  n,  1892,  practically  after  the  method  described  by  Dr. 
Andrews,  of  Chicago,  in  the  International  Medical  Magazine,  June, 
1892.  The  operation  consisted  in  a  resection  of  the  zygoma,  made 
as  wide  as  possible,  the  bone  being  drilled  at  suitable  points  previous 
to  its  division  in  order  to  facilitate  wiring  it  together  a  little  later. 
The  coronoid  process  was  also  drilled  for  the  same  purpose  previous 
to  its  division.  For  the  trephine  which  Andrews  has  suggested  I  sub- 
stituted the  small  burr  trephine  of  the  De  Vilbiss  engine,  and  used 
the  small  chisel  to  a  considerable  extent.  By  this  means  I  exposed  a 
larger  area  of  dura  at  the  base  of  the  skull  than  could  have  been  done 
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with  the  trephine  alone.  After  exposing  it  and  destroying  the  Gas- 
serian  ganglion,  I  pulled  out  the  second  division  of  the  nerve  from  its 
infra-orbital  canal  and  removed  it,  with  Meckel's  ganglion,  and  finally 
made  an  incision  over  the  supra-orbital  notch  and  withdrew  nearly 
two  inches  of  the  first  branch  of  the  fifth  from  this  point.  Hem- 
orrhage was  never  serious,  but  was  constantly  annoying,  and  I  made 
up  my  mind  at  this  time  if  I  ever  repeated  the  operation  to  make 
a  previous  ligation  of  the  carotid.  The  divided  bones  were  reunited 
with  silver  wire,  which  was  twisted  and  intended  to  remain.  On 
account  of  the  oozing  the  operation  was  prolonged  to  over  an  hour 
and  a  half,  but  was  not  followed  by  much  shock,  and  the  patient  was 
free  from  pain  from  the  moment  of  her  recovery.  This  patient  visited 
me  during  the  past  winter,  complaining,  not  of  pain,  from  which  she 
had  remained  perfectly  free,  but  of  great  limitation  of  motion  in  the 
jaw  on  that  side.  I  could  not  say  exactly  what  this  was  due  to,  more 
than  that  it  was  probably  the  outcome  of  the  division  of  the  coronoid 
process. 

Frank  B.,  aged  sixty-two  years ;  sent  me  by  Dr.  Magill,  of  Fairport, 
N.  Y.  The  patient  is  the  victim  of  intense  neuralgia  of  the  first  and 
second  branches  of  the  fifth,  on  the  right  side,  with  evidence  that  the 
third  is  becoming  involved.  His  pain  dates  back  about  five  years, 
and  no  satisfactory  reasons  for  it  can  be  given.  Of  late  the  patient 
has  become  a  morphine  habitue,  has  developed  suicidal  tendencies, 
and  has  to  be  constantly  watched  in  order  to  prevent  him  from  taking 
his  own  life.  He  says  he  is  never  free  from  pain,  and  that  it  is  several 
times  an  hour  aggravated  to  a  point  almost  beyond  endurance.  The 
cornea  on  that  side  is  somewhat  opaque,  and  its  integrity  already 
impaired.  Movements  of  the  right  eyelid  are  irregular  and  incom- 
plete ;  his  emaciation  is  extreme,  and  his  general  condition  pitiable. 
He  eagerly  sought  operation,  no  matter  what  might  be  the  result. 
On  October  8,  1892,  this  was  performed  in  clinic,  the  patient  having 
been  duly  prepared  for  the  same.  Taking  advantage  of  the  expe- 
rience in  the  previous  case,  I  first  tied  the  common  carotid  at  the 
point  of  election ;  otherwise  the  procedure  was  practically  the  same 
as  before.  After  tearing  out  and  destroying  the  Gasserian  ganglion  I 
excised  and  pulled  out  the  second  division,  with  Meckel's  ganglion, 
and  also  incised  over  the  supra-orbital  notch  and  removed  a  portion 
of  the  supra-orbital  nerve.  In  this  case  I  fastened  the  coronoid  process 
with  silkworm-gut  instead  of  silver  wire.     As  I  had  hoped,  hemor- 
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rhage  was  not  nearly  so  troublesome  so  in  the  first  case,  and  the  oper- 
ation was  done  in  a  little  over  an  hour.  Relief  of  pain  was  immediate 
and  complete,  and  in  ten  days  the  patient  went  home  almost  contented 
in  mind,  not  requiring  opiates,  with  wounds  practically  healed. 

When  I  compare  this  method  with  that  of  opening  the  skull 
by  the  trap-door  operation,  I  can  only  say  that  in  my  experi- 
ence it  has  been  perfectly  satisfactory,  although  probably  more 
difficult  of  performance  and  requiring  more  time.  So  far  as  I 
can  see,  as  between  the  two  methods,  the  choice  must  be  mainly 
according  to  the  personal  taste  of  the  operator. 


PRIMARY  SARCOMA  OF  THE  TONSIL. 


BY  ROSWELL  PARK,  A.M.,  M.D., 

PROFESSOR   OF   SURGERY,    MEDICAL   DEPARTMENT,   UNIVERSITY   OF   BUFFALO. 


The  subject  of  primary  sarcoma  of  the  tonsil  has  already 
come  up  before  this  Association  more  than  once,  but  is  of  itself 
of  sufficient  importance  to  justify  the  report  of  the  following 
two  cases  upon  which  operation  was  performed. 

Case  I. — E.  L.  M.,  aged  fifty-eight  years.  Duration  of  present 
trouble  somewhat  uncertain.  He  has  had  chronic  tonsillitis,  for  which 
he  has  been  treated  by  Dr.  Stockton  for  some  time,  but  his  complaint 
of  acute  pain  and  soreness,  as  well  as  the  altered  appearance  of  the 
parts,  only  dates  back  about  three  weeks. 

He  was  sent  to  me  by  Dr.  Stockton,  October  29,  1890,  because  of 
a  suspicious  appearance  of  the  parts  in  the  pharynx.  At  that  time  he 
presented  an  enlarged,  ulcerated,  ragged  left  tonsil,  which  gave  him 
severe  pain  and  caused  considerable  difficulty  in  breathing  and  swal- 
lowing. A  small  piece  of  the  ragged  border,  examined  under  the 
microscope,  gave  appearances  which  could  hardly  be  explained  as 
round  celled  inflammatory  infiltration,  but  which  seemed  to  me  dis- 
tinctly malignant.  The  base  upon  which  this  ulcer  was  seated  was 
hard,  but  on  the  day  above  mentioned  there  was  no  involvement  of 
the  palate.  Two  or  three  neighboring  cervical  nodes  were  enlarged. 
The  family  history  was  good.  Four  days  later  the  patient  was  very 
much  worse  in  every  respect.  There  were  more  dysphasia  and  dys- 
pnoea; the  neighboring  lymph  nodes  were  apparently  all  involved,  and 
his  pain  was  excessive.  Operation  was  then  fully  discussed  with  the 
patient  and  his  physician,  and  accepted.  November  4th  it  was  per- 
formed at  the  Buffalo  General  Hospital.  Inasmuch  as  the  lymphatics 
were  known  to  be  extensively  involved,  and  because  of  evident  exten- 
sion of  infiltration  and  ulceration  on  to  the  soft  palate  and  the  pillars 
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of  the  fauces,  I  decided  upon  external  pharyngotomy.  A  long  inci- 
sion was  made  from  the  ear  down  to  the  level  of  the  hyoid  bone,  along 
the  anterior  border  of  the  sterno-mastoid.  I  soon  came  upon  a 
packet  of  enlarged  lymph  nodes,  altogether  as  large  as  a  peach-stone. 
These  were  adherent  to  the  carotid  sheath.  Before  removing  them 
entirely  I  made  a  second  incision  at  right  angle  to  the  first,  completely 
through  the  cheek  and  nearly  up  to  the  angle  of  the  mouth.  This 
extended  down  to  the  bone  of  the  jaw  in  the  neigborhood  of  the 
angle,  where  it  was  divided  with  a  chain-saw.  I  then  made  a  trache- 
otomy, putting  in  a  large  tube  at  the  level  of  the  thyroid  isthmus, 
which  was  divided.  I  next  completed  the  extirpation  of  the  lymph 
node  above  referred  to,  and  then  worked  down  to  the  tonsil,  which 
was  reached  without  much  difficulty.  After  isolating  it  I  opened  the 
pharynx  and  excised  the  tonsil,  going  well  down  below  it,  and 
removing  with  it  as  much  of  the  soft  palate  and  uvula  as  appeared 
affected.  To  secure  access  to  the  tonsil  I  had,  of  course,  to  divide 
the  digastric,  the  facial  artery  and  veins,  which  were  tied  close  to 
their  origin,  the  palato-glossus,  the  palato-pharyngeus  and  part  of  the 
pterygoids,  the  masseter,  but  not  the  hypoglossal  nerve.  I  mention 
the  latter  particularly  because  Mikulicz,  whose  method  I  in  the  main 
followed,  has  mentioned  division  of  this  nerve  as  a  part  of  the  opera- 
tion. I  did  not  resect  the  upper  portion  of  the  divided  jaw,  but, 
before  completing  the  operation,  drilled  and  wired  the  two  portions 
together  again.  The  divided  pharyngeal  mucous  membrane  was  cau- 
terized with  a  Paquelin  cautery.  The  pharyngeal  wound  was  com- 
pletely closed  with  silk  sutures,  likewise  the  external  wound.  A 
small  opening  was  left  for  drainage.  The  operation  lasted  over  an 
hour  and  a  half ;  the  shock  was  not  serious. 

Two  days  later  the  trachea-tube  was  removed.  Five  days  later  the 
patient  had  suffered  no  particular  disturbance,  but  was  rather  apathetic. 
Even  from  the  first  he  could  swallow  water  and  milk,  but  after  a  few 
days  there  was  a  leakage  of  fluids  through  the  external  wound.  He 
was  fed  largely  by  the  rectum. 

The  patient  completely  recovered  after  a  somewhat  tedious  conva- 
lesence,  and  is  to  day,  two  and  half  years  later,  completely  well, 
save  that  a  small  sinus  upon  the  cheek,  at  the  site  of  the  original 
incision,  occasionally  discharges  a  little  pus,  due,  probably,  to  the 
presence  of  the  silver  sutures,  which  are  presumably  causing  a  little 
irritation,  but  which  he  declines  to  have  removed.  Motion  of  the 
jaw  is  almost  perfect. 
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A  microscopical  examination  of  the  parts  removed  showed  the 
tumor  to  be  a  round-cell  sarcoma  with  considerable  inflammation, 
infiltration,  and  such  an  unusual  number  of  blood-channels  as  to  almost 
entitle  it  to  the  designation  of  angio-sarcoma. 

Case  II.  Primary  sarcoma  of  the  tonsil  and  pharynx. — Richard 
B.,  aged  thirty-one  years.  Family  history  unimportant.  Always 
healthy  until  four  or  five  months  ago,  when  he  began  to  have  slight 
sore  throat  and  hoarseness.  Since  then  he  has  lost  greatly  in  weight. 
He  is  an  unintelligent  working-man,  who  seems  to  have  given  but 
little  thought  to  his  condition.  Three  weeks  previous  to  my  seeing 
him  he  first  noticed  a  tumor  of  the  right  tonsil,  which  has  steadily 
increased  in  size  up  to  date.  Now,  April  30,  1 891,  he  has  severe  pain 
in  deglutition.  He  can  only  swallow  liquids,  and  complains  of  severe 
pain  along  that  side  of  his  neck  and  speaks  very  hoarsely.  There  is 
a  growth  projecting  from  the  right  side  into  the  oro-pharynx  as  large 
as  a  small  orange,  7  or  8  cm.  in  diameter,  which  pushes  the  uvula  off 
to  the  opposite  side  and  descends  about  an  inch  into  the  pharynx, 
rises  in  the  naso-pharynx  higher  than  can  be  seen,  and  almost  com- 
pletely stops  up  the  oro-pharyngeal  aperture.  The  cervical  lymphatics 
on  each  side  are  enlarged.  The  growth  is  moderately  firm,  but  not 
movable.  His  condition  is  desperate,  not  to  say  distressing,  and  he 
and  his  family  willingly  accept  an  operation,  the  probably  fatal  out- 
come of  which  is  fully  explained  to  them. 

May  6,  1891,  operation  at  the  Buffalo  General  Hospital,  in  clinic, 
chloroform  being  the  anaesthetic,  patient  having  been  carefully  pre- 
pared for  the  same.  The  steps  of  the  operation  were  quite  similar  to 
those  of  the  previous  case,  a  long  incision  being  made  from  the  ear 
to  the  level  of  the  cricoid  cartilage,  along  the  anterior  border  of  the 
mastoid.  The  lower  part  of  this  incision  was  utilized  in  the  ligation 
of  the  common  carotid.  Then  tracheotomy  below  the  isthmus  of  the 
thyroid  was  made.  Then  deepening  the  upper  part  of  the  first  incision 
and  dividing  the  cheek,  as  in  the  other  case,  the  jaw  was  divided  just 
in  front  of  the  angle.  Next,  attack  was  made  upon  the  tumor  proper, 
taking  pains,  as  before,  not  to  divide  the  hypoglossal  nerve.  The 
tumor  itself  was  taken  out  with  great  difficulty,  and  was  found  to 
extend  upward  into  regions  about  the  base  of  the  skull,  where  it  could 
not  be  followed.  As  it  was,  I  removed  nearly  all  of  the  soft  palate 
on  that  side  in  the  effort  to  extirpate  it.  There  was  no  serious  hem- 
orrhage except  from  a  trifling  injury  to  the  wall  of  the  internal  jugular, 


244  PRIMARY    SARCOMA    OF    THE    TONSIL. 

which  I  finally  had  to  tie.  The  jaw  was  reunited  with  silver  wire  and 
the  balance  of  the  wound  was  closed,  except  at  its  lower  part,  for 
drainage. 

The  patient  rallied  well  from  the  operation,  but  died  on  the  fourth 
day,  of  exhaustion.  So  much  of  the  wound  as  was  closed  by  suture 
had  all  united  per  primam.  A  microscopical  examination  of  the 
growth  showed  it  to  be  a  small  round-cell  sarcoma.  I  feel  sure  that 
the  outcome  of  this  operation  would  have  been  quite  different  had  the 
patient  been  operated  on  ihree  or  four  weeks  earlitr. 

These  are  the  only  cases  of  primary  cancer  of  the  tonsil 
upon  which  I  have  operated.  At  least  two  other  cases  have 
come  under  my  observation  :  one  six  or  seven  years  ago,  the 
other  during  the  past  winter,  in  which  the  disease  had  advanced 
too  far.  This  last  was  a  man  of  fifty-one  years,  seen  in  Novem- 
ber, 1892,  whose  throat  trouble,  according  to  his  own  account, 
dated  back  about  six  months.  From  his  own  statements  and 
those  of  his  physician,  I  am  quite  positive  that  the  original 
ulceration  began  upon  the  tonsil.  When  I  saw  him  the  tumor 
was  as  large  as  a  small  billiard-ball,  and  almost  completely 
occluded  the  pharynx.  Its  inner  surface  was  ragged  and  ulcer- 
ated. There  was  an  external  tumor  as  well,  which  the  patient 
had  been  foolishly  poulticing,  and  which  had  been  and  was  dis- 
charging thin  pyoid  material.  His  general  health  was  rapidly 
deteriorating,  and  he  did  not  live  long. 

Altogether,  then,  I  have  seen  four  cases  of  primary  cancer  of 
the  tonsil  within  about  six  years,  and  report  them  in  this  group 
because  of  the  rarity  of  the  condition,  if  one  may  judge  from 
the  literature  of  the  subject. 


NASO-  OR  RETRO-PHARYNGEAL  GROWTHS. 


By  J.  EWING  MEARS,  M.D., 

PHILADELPHIA. 


I  desire  to  place  on  record  an  operation  the  performance  of 
which  I  believe  to  have  been  sufficiently  rare  to  make  the  re- 
port of  it  of  interest.  From  my  knowledge  of  surgical  records, 
based  upon  observation  and  an  acquantance  with  the  current 
literature,  I  can  recall  but  two  recorded  cases  in  this  country. 
The  operation  to  which  I  allude  is  that  for  the  removal  of 
naso-  or  retro-pharyngeal  tumors. 

With  regard  to  these  growths  I  wish  first  to  say  a  few  words 
relating  to  their  nomenclature.  An  examination  of  surgical 
text-books,  even  of  those  most  recently  issued,  shows  that  the 
term  "  retro-pharyngeal  "  does  not,  as  applied  to  tumors,  find  a 
place  in  the  index.  Retro-pharyngeal  abscesses  are  indicated 
and  described,  but  not  retro-pharyngeal  tumors.  Tumors  of 
the  pharynx  and  naso-pharyngeal  polyps  appear  in  the  indices, 
and  both  are  fully  discussed  by  Professor  Gross,  whilst  Professor 
Agnew  gives  but  a  brief  account  of  the  former  with  a  full  dis- 
cussion of  the  latter.  In  my  study  of  the  subject,  incidental 
to  the  operations  which  I  performed,  I  was  led  to  the  conclusion 
that,  possibly,  without  unnecessarily  refining  nomenclature,  the 
position  of  these  growths  could  be  more  definitely  stated,  and 
thus  the  nature  of  the  operation  to  be  performed  more  accurately 
determined  by  limiting  the  application  of  the  term  naso-pharyn- 
geal to  those  which  take  their  origin  from  the  structures  in 
immediate  relation  to  the  posterior  openings  of  the  nares,  as  the 
posterior  surface  of  the  vomer,  which  forms  the  posterior  por- 
tion of  the  septum  narium  ;  the  inner  surfaces  of  the  internal 
pterygoid   plates   of  the    pterygoid  processes  of  the    sphenoid 
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bone ;  the  walls  of  that  part  formed  by  the  pterygoid  processes 
and  the  palate  bone ;  the  pterygo-palatine  space.  The  natural 
tendency  of  growths  taking  origin  from  these  parts  is  to  become 
more  largely  nasal  than  pharyngeal;  growing  into  openings 
which  offer  little  or  no  resistance  they  finally,  by  increased 
growth,  produce  by  pressure,  absorption  of  adjacent  bony  struc- 
tures, and  work  their  way  into  the  cavities  in  relation  with  the 
nasal  cavities,  as  the  antra,  producing  a  peculiar  distortion  of 
the  face. 

These  tumors  are,  by  reason  of  their  anatomical  and  surgical 
relations,  more  readily  accessible  through  the  nasal  passages, 
or,  where  these  do  not  afford  sufficient  space  for  operative  pro- 
cedures, through  the  mouth  or  by  osteo-plastic  resection  of  the 
upper  jaw.  Therefore,  in  a  given  case,  the  diagnosis  having 
been  made  by  reason  of  the  presence  largely  of  symptoms 
relating  to  the  nares,  the  operation  should  be  conducted  through 
these  cavities  or  from  the  front,  by  any  method  which  may  be 
selected. 

The  tumors  of  the  character  under  discussion  which  take 
origin  from  the  petro-occipital  suture,  the  under  surface  of  the 
basilar  process  of  the  occipital  bone,  or  from  the  anterior  sur- 
faces of  the  upper  cervical  vertebrae,  are  apt  to  become,  as  they 
grow,  more  largely  pharyngeal  than  nasal,  and  may,  with  a 
view  to  localize  them,  be  designated  as  occipito-pharyngeal  or 
vertebro-pharyngeal  tumors. 

These  are  not  so  readily  accessible  from  the  front — that  is, 
through  the  nasal  or  oral  cavities,  or  even  by  osteo-plastic 
resection  of  the  upper  jaw — as  the  naso-pharyngeal  growths, 
but  are  easily  reached  through  the  upper  region  of  the  antero- 
lateral surface  of  the  neck  by  incision  and  resection  of  the 
lower  jaw.  Again,  as  above,  in  a  given  case,  the  diagnosis 
having  been  made  by  reason  of  the  presence  largely  of  symp- 
toms relating  to  that  portion  of  the  pharynx  designated  the 
oro-pharynx,  the  operation  should  be  made  preferably  from  the 
side  and  below,  through  and  behind  the  pharyngeal  walls* 
section  of  the  lower  jaw  opening  up  a  route,  short  and  marvel- 
lously free  from  danger  in  the  field  of  operation. 
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In  the  case  of  a  lad,  twelve  and  a  half  years  of  age,  the  sub- 
ject of  an  occipito-pharyngeal  tumor,  I  performed  the  operation 
of  osteo-plastic  resection  of  the  upper  jaw,  and  subsequently 
the  operation  by  incision  through  the  neck,  section  of  the  lower 
jaw  and  incision  through  the  pharyngeal  walls.  The  first 
method  of  operation  was  selected  under  the  belief  that  the 
growth  was  naso-pharyngeal  in  character,  in  accord  with  the 
designation  I  have  given  above  of  growths  belonging  to  that 


class — that  it  had  originated  from  the  structures  in  immediate 
relation  with  the  posterior  openings  of  the  nasal  cavities,  and 
that  while  it  could  not  be  removed  through  these  cavities  or 
through  the  oral  cavity,  it  could  be  removed  from  the  front  by 
osteo-plastic  resection  of  the  upper  jaw.  When  the  operation 
was  made  the  region  about  the  posterior  nares  was  fully 
exposed,  but  the  growth  was  found  to  have  its  attachment  so 
far  back  toward  the  posterior  wall  of  the  pharynx  that  its 
complete  removal  could  not  be  accomplished  by  this  method. 
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The  result  of  this  operation  led  me  to  study  more  closely 
the  symptoms  presented  in  the  case,  and  I  was  then  forcibly 
impressed  with  the  marked  absence  of  those  relating  to  the 
nasal  cavities.  There  was  no  discharge  from  the  nose ;  there 
had  been  no  epistaxis ;  there  was  no  obstruction  of  the  right 
nasal  cavity,  and  although  the  tumor  occupied  the  left  region 
of  the  pharynx  the  left  nasal  cavity  was  but  partially  ob- 
structed. There  had  been  what  was  described  as  a  "  nasty 
spit"  for  some  time.  Audition  in  the  left  ear  was  absent,  due 
in  all  probability  to  closing  of  the  left  Eustachian  tube  by  the 
tumor.  Inspection  of  the  mouth,  which  could  not  be  fully 
opened,  revealed  the  presence  of  a  tumor  which  lay  in  close 
contact  with  the  posterior  surface  of  the  soft  palate,  and 
extended  downward  into  the  pharynx.  It  could  not  be  com- 
pletely outlined  by  the  finger.  Manipulation  produced  slight 
hemorrhage  into  the  mouth.  To  my  mind,  these  symptoms 
confirmed  what  the  operation  had  revealed,  the  attachment  of 
the  tumor  far  back  to  the  under  surface  of  the  basilar  process 
of  the  occipital  bone.  From  the  effects  of  the  operation  the 
lad  made  a  prompt  recovery,  and  in  three  weeks  left  my  private 
hospital  and  went  to  the  suburban  residence  of  his  father. 

As  the  method  of  operation  varied  from  that  devised  by 
Langenbeck  in  1859,  ^  may  De  °f  interest  to  describe  it  briefly. 
In  Langenbeck's  operation  the  incisions  of  the  soft  structures 
and  sections  of  the  jaw  are  so  made  as  to  permit  the  segment 
to  be  u  moved  as  on  a  hinge  upon  the  sutures  between  it  and 
the  nasal  and  frontal  bones."  It  is,  therefore,  elevated.  In  the 
method  I  employed,  following  to  some  extent  that  practised  by 
Dr.  Cheever,  of  Boston,  in  the  remarkable  case  in  which  he 
divided  both  bones  and  depressed  them  with  the  palate  bones 
on  the  pterygoid  processes  of  the  sphenoid,  I  made  an  incision 
of  the  soft  tissues  in  the  same  manner  as  that  employed  in 
uncovering  the  jaw  when  excision  of  the  bone  is  performed. 
The  saw  was  placed  over  the  posterior  or  zygomatic  surface  of 
the  bone,  and  carried  across  into  the  nose.  The  central  incisor 
of  the  left  side  was  then  removed,  and  the  hard  palate  sawn 
through.     The  bone  was  then  readily  depressed,  and  the  field 
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of  operation  exposed.  After  removal  of  the  growth  the  seg- 
ment of  the  jaw  was  replaced  and  wire  sutures  were  introduced 
through  the  divided  malar  and  nasal  processes,  the  ends  of  the 
wires  being  brought  out  through  the  incision  in  the  soft  tissues, 
and  the  points  covered  with  shot.  A  wire  ligature  was  placed 
around  the  incisor  teeth,  thus  holding  the  bone  firmly  in  place. 
In  four  days  the  skin  sutures  were  removed,  and  in  four  weeks 
those  in  the  bone,  the  jaw  being  firmly  united,  and  the  patient 
was  able  to  use  it  two  weeks  later  in  the  mastication  of  soft 
food.  Two  months  after  the  operation  sensation  returned  in 
the  teeth  of  the  jaw  resected,  as  manifested  by  the  patient's 
ability  to  appreciate  the  presence  of  food  between  them  and 
those  of  the  lower  jaw. 

A  number  of  enlarged  lymphatic  glands  occupying  the  left 
side  of  the  neck  were  not  disturbed  at  this  time,  as  it  was  desired 
by  the  parents  that  an  effort  might  be  made  to  remove  them  by 
medical  treatment.  No  effect  was  produced  by  medical  treatment, 
and  the  patient  was  again  admitted  into  my  hospital.  On  exami- 
nation, I  found  the  glands  had  greatly  increased  in  size,  and  also 
that  the  pharyngeal  tumor  had  recurred.  I  therefore  determined 
to  attack  it  from  the  neck  by  an  operation  which  would  at  the 
same  time  permit  of  removal  of  the  enlarged  glands.  A  cres- 
centic  incision,  with  the  convexity  downward,  was  made  on 
the  left  side  from  a  point  midway  between  the  mastoid  process 
and  angle  of  the  jaw  to  a  point  one  inch  in  front  of  the  anterior 
inferior  angle  of  the  masseter  muscle.  In  order  to  delay  a 
necessary  division  of  the  facial  artery,  the  tissues  of  the  pos- 
terior portion  of  the  incision  were  divided  to  a  sufficient  depth 
to  permit  of  the  enucleation  of  the  enlarged  cervical  glands. 
Six  glands  of  varying  size  were  removed,  and  the  anterior  por- 
tion of  the  wound  then  deepened,  dividing  the  facial  artery,  vein, 
and  the  external  jugular  vein,  each  of  which  was  ligatured.  The 
mylo-hyoid  muscle  was  now  divided,  and  the  inner  surface  of  the 
jaw  uncovered;  the  external  surface  was  likewise  uncovered  by 
dissection  of  the  tissues  upward,  the  periosteum  incised  in  an 
oblique  direction  just  in  front  of  the  inferior  angle  of  the  mas- 
seter muscle.     The  jaw  was  drilled  on  each  side  of  the  incision, 
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and  strong  silver  wire  introduced  for  the  purpose  of  holding  the 
segments  apart  after  section,  and  uniting  them  on  completion  of 
the  operation.  The  bone  was  divided  and  the  portions  held 
apart.  The  dissection  was  now  carefully  conducted,  largely  by 
the  handle  of  the  knife,  without  opening  the  cavity  of  the 
mouth.  Neither  nerves  nor  bloodvessels  were  seen.  The  index 
finger  of  the  left  hand  was  now  passed  into  the  mouth,  carried 
to  the  position  of  the  tumor,  and  pressure  made  upon  it, 
which  forced  it  into  the  wound,  so  that  it  could  be  readily 
felt.  The  tissue  overlying  the  tumor — the  pharyngeal  walls 
— were  now  carefully  divided,  the  index  finger  introduced 
through  the  opening,  and  the  tumor  separated  from  the 
enveloping  tissues.  When  it  was  entirely  freed  it  was  found 
to  be  attached  by  a  broad  base  to  the  under  surface  of  the 
basilar  process.  The  tumor  was  now  seized  with  the  volsellum 
forceps,  and  firm  traction  made,  whilst  the  periosteal  elevator 
was  used  to  separate  it  from  its  bony  attachment.  This  was 
accomplished  gradually,  in  order  to  avoid  tearing  the  growth 
and  leaving  portions  adherent.  After  its  removal  the  surface 
was  thoroughly  scraped  with  the  Volkmann  spoon  and  perios- 
teal elevator.  The  efforts  at  the  removal  provoked  but  little 
hemorrhage,  and  that  which  occurred  was  not  arterial.  The 
gustatory  nerve  was  not  seen,  nor  were  any  large  arterial  trunks 
seen  or  felt  in  the  field  of  operation.  The  wound  in  the 
pharyngeal  walls  was  not  sutured.  The  dressing  was  completed 
by  packing  the  cavity  loosely  with  5  per  cent,  iodoform  gauze ; 
wiring  the  divided  bone  with  two  strong  silver  wires,  the  ends 
of  which  were  brought  out  between  the  edges  of  the  wound  and 
shot  clamped  on  them  ;  suturing  the  soft  tissues  and  covering 
the  surface  with  iodoform  gauze,  boric  acid  cotton,  and  a 
roller.  On  the  third  day  following  the  operation  the  dressings 
were  removed.  For  a  few  days  subsequently  fluids  escaped  by 
the  opening  in  the  pharynx.  This  was  overcome  by  turning 
the  head  to  the  side  opposite  the  wound.  Gradually  the 
opening  closed,  and  deglutition  became  normal.  The  sutures 
in  the  soft  structures  were  removed  on  the  fourth  day,  and  those 
uniting  the  bone  in  the  sixth  week.    Slight  necrosis  has  occurred 
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at  the  point  of  section  of  the  bone,  and  possibly  some  exfolia- 
tion will  take  place.  The  patient  now  uses  the  jaw  in  mastica- 
tion, and  opens  the  mouth  to  the  extent  of  three-fourths  of  an 
inch. 

With  regard  to  the  operation,  I  join  Dr.  Cheever,  who  I 
believe  devised  it,  in  the  expression  of  surprise  at  the  ease  with 
which  it  may  be  made,  and  the  absence  of  complications  in  a 
region  the  path  through  which  would,  from  an  anatomical 
point  of  view,  seem  to  be  beset  with  many  and  great  dangers. 


TREATMENT  OF  APPENDICITIS. 


By  JOHN  B.  DEAVER,  M.D., 

PHILADELPHIA. 


Since  the  publication  of  my  last  paper  on  the  subject  of 
Appendicitis,  under  the  title  of  "  Inflammation  in  the  Right 
Iliac  Fossa  associated  with  Lesion  of  the  Caecum,  the  Vermi- 
form Appendix,  and  Adjacent  Tissues,"  which  appeared  in  the 
Philadelphia  Medical  News  for  August,  1892,  I  have  seen  and 
operated  upon  a  large  number  of  both  acute  and  relapsing  cases 
which  have  so  impressed  me  with  certain  points  in  reference  to 
the  pathology,  as  well  as  to  a  different  course  of  treatment,  that 
I  feel  warranted  in  presenting  my  present  views  to  the  profes- 
sion. While  the  subject  of  appendicitis  has  received  a  great 
amount  of  attention  from  the  profession,  yet  I  believe  that  better 
rules  remain  to  be  formulated  for,  our  guidance  in  the  prompt 
treatment  of  this  dangerous  disease.  In  the  paper  referred  to 
I  divided  inflammation  in  the  right  iliac  fossa  associated  with 
lesion  of  the  caecum,  the  vermiform  appendix,  and  adjacent  tis- 
sues, into  intra-  and  extra-peritoneal.  I  proposed  that  the  term 
intra-peritoneal  inflammation  should  include  all  cases  of  inflam- 
mation in  the  right  iliac  fossa  having  their  origin  within  the 
peritoneum  and  associated  with  lesion  of  the  caecum  or  the  ap- 
pendix, for  the  following  reasons:  (1)  I  believe  it  impossible  to 
differentiate  between  appendicitis,  typhlitis,  and  peri-typhlitis; 
(2)  I  believe  the  terms  typhlitis  and  peri-typhlitis  to  be  mislead- 
ing, and  as  long  as  it  is  taught  that  they  are  distinct  affections, 
independent  of  trouble  with  the  appendix,  just  so  long  will  the 
physician  be  misled  as  to  the  true  character  of  inflammation  in 
this  region.  As  a  result  of  this  classification  and  teaching,  cases 
are   treated  on   the   so-called   "  expectant  *'  plan,  and   there  is 
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delay  from  day  to  day  in  the  hope  that  the  case  may  prove 
to  be  one  either  of  typhlitis  or  peri-typhlitis,  and  that  opera- 
tion is  not  so  urgently  called  for  as  in  appendicitis.  I  con- 
sider it  nothing  more  than  a  mere  refinement  to  divide  inflam- 
mation of  the  caecum  into  inflammation  of  the  gut  proper  and 
inflammation  of  its  serous  covering  (peri-typhlitis),  as  there 
can  be  no  practical  value  in  such  a  division,  as  both  conditions 
require  a  common  treatment ;  and,  further,  I  do  not  believe  it 
possible  to  make  the  differentiation  of  these  conditions  at  the 
bedside.  It  has  been  my  fortune  to  have  seen  a  large  number 
of  cases  of  inflammation  in  the  right  iliac  fossa,  as  well  as  to 
have  operated  on  many,  and  I  think  I  have  clearly  demonstrated 
to  my  own  satisfaction  that  the  best  classification  of  the  three 
pathological  conditions,  appendicitis,  typhlitis,  and  peri-typhlitis, 
is  under  the  head  Of  intra-peritoneal  inflammation  in  the  right 
iliac  fossa.  In  the  greater  number  of  cases  of  inflammation 
in  the  right  iliac  fossa  the  vermiform  appendix  is  the  organ 
primarily  attacked,  yet  there  are  cases  which  have  been  de- 
monstrated by  post-mortem  examination  in  which  the  caecum 
alone  is  the  seat  of  the  trouble;  but  in  those  fatal  cases 
where  both  the  caecum  and  the  appendix  are  found  to  have 
been  the  seat  of  inflammation,  I  believe,  as  do  most  observers, 
that  the  starting-point  of  such  inflammation  has  been  in  the 
appendix.  Recognizing  that  there  are  three  pathological  con- 
ditions included  in  intra-peritoneal  inflammation  in  the  right 
iliac  fossa,  and  that  it  is  only  in  exceptional  cases  that  the  diag- 
nosis between  typhlitis  and  peri-typhlitis  can  be  made,  is  it  not 
safer  and  more  rational  to  dispose  of  all  three  conditions  in  the 
one  manner  ?  The  differentiation  between  these  conditions  may 
be  compared  to  an  attempt  to  recognize  the  different  coverings 
of  a  strangulated  hernia,  which,  although  existing  anatomically, 
are  practically  indistinguishable.  The  differentiation  between 
typhlitis  and  peri-typhlitis,  I  think,  requires  an  astuteness  greater 
than  we  are  willing  to  concede  even  to  the  most  expert. 

Extra-peritoneal  inflammation  in  the  right  iliac  fossa  includes 
that  class  of  cases  in  which  the  tissues  adjacent  to  the  caecum 
and   the   appendix  are  involved,  and  constitutes  para-typhlitis. 
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While  I  do  believe  there  are  cases  of  extra-peritoneal  inflamma- 
tion (para-typhlitis)  that  originate  independently  of  any  trouble 
in  the  appendix,  and  involve  simply  the  connective  tissue  adja- 
cent to  the  CcTCum,  I  do  not  say  that  the  starting-point  of  such 
an  inflammation  may  not  be  in  the  appendix. 

The  latter  condition  may  arise  when  the  appendix  lies  poste- 
rior to  the  caecum  and  the  ascending  colon.  When  the  appendix 
is  post-caecal  as  well  as  post-colic,  and  is  the  seat  of  ulcerative 
inflammation,  it  is  readily  understood  how,  by  extension,  by 
continuity  of  tissue,  the  inflammatory  process  may  involve  the 
connective  tissue  adjacent  to  the  appendix,  and  thus  occasion  a 
so-called  para-typhlitis,  also  when  perforation  takes  place  between 
the  folds  of  the  mesentery  of  the  appendix.  This  anomalous 
position  of  the  appendix,  when  the  seat  of  perforative  appendi- 
citis, also  accounts  for  extra-peritoneal  collections  of  pus  in  the 
right  iliac  fossa  due  to  appendicitis,  and  not  (in  every  instance) 
consequent  solely  upon  inflammation  of  the  connective  tissue 
in  the  \neighborhood  of  the  caecum.  It  likewise  explains  why 
abscess,  the  result  of  appendicitis,  does  not  always  point  inter- 
nally to  the  anterior  superior  spine  of  the  ilium,  but  may  from 
its  position  simulate  peri-nephritic  or  lumbar  abscess. 

An  intra-peritoneal  inflammation,  starting  as  appendicitis  and 
forming  a  circumscribed  swelling,  shutting  itself  off  from  the 
general  peritoneal  cavity  by  the  formation  of  adhesions,  may  go 
on  to  pus  formation,  and  even  rupture  into  the  peri-caecal  and 
peri-colic  tissues. 

I  am  now  prepared  to  assert  that  all  inflammations  of  the  right 
iliac  fossa,  not  including  those  of  inflammation  of  the  overlying 
abdominal  muscles,  have  their  starting-point  in  the  appendix  ; 
therefore  I  would  expunge  from  the  medical  vocabulary  the 
terms  typhlitis,  peri-typhlitis,  and  para-typhlitis,  all  of  which  I 
am  convinced  are  misnomers,  and  only  calculated  to  be  a  stum- 
bling-block in  the  way  of  making  a  correct  diagnosis,  so  essential 
to  the  proper  treatment  of  the  only  inflammation  here  seen, 
namely,  appendicitis.  My  reason  for  making  this  statement, 
which  in  the  minds  of  many  of  our  purely  medical  colleagues 
will  doubtless  seem  preposterous,  is  that,  of  the  many  cases  of 
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inflammation  in  the  right  iliac  fossa  of  the  character  about 
which  I  am  speaking,  I  have  yet  to  open  the  abdomen  of  one 
where  the  appendix  was  not  at  fault,  and  where,  too,  it  pre- 
sented the  most  destructive  changes,  granting  that  other  of  the 
neighboring  tissues  were  involved.  Further,  upon  the  post- 
mortem table  I  have  seen  the  abdomen  opened  where  the  diag- 
nosis of  peritonitis,  typhlitis,  or  peri-typhlitis  had  been  made, 
and  in  every  instance  the  appendix  showed  ample  macroscopical 
evidence  of  disease  to  satisfactorily  explain  the  cause  of  the 
death.  Having  concluded,  therefore,  that  all  inflammations  in 
the  right  iliac  fossa  take  their  origin  in  the  appendix,  it  is  next 
in  order  to  classify  the  different  pathological  conditions  of  the 
appendix.  All  cases  of  appendicitis  are  divisible  into  five 
classes — catarrhal,  obstructive  (due  to  the  presence  of  a  foreign 
body,  as  a  fecal  concretion,  an  enterolith,  a  stricture,  etc.),  per- 
forative, tubercular,  and  relapsing.  The  literature  upon  the 
subject  of  the  etiology,  the  symptomatology,  and  the  diagnosis 
of  appendicitis  is  so  complete  that  little,  if  any,  of  practical 
value  could  be  added.  I  will  therefore  proceed  to  discuss  the 
treatment. 

The  treatment  which  to  my  mind  offers  the  best  opportunity 
for  permanent  relief  is  that  of  immediate  removal  of  the  offend- 
ing appendix  as  soon  as  the  diagnosis  is  established.  My 
reason  for  adopting  such  a  radical  course  has  been  forced  upon 
me  by  the  large  number  of  cases  I  have  seen  perish  when 
well-directed  medical  means  had  failed  to  afford  relief,  and  in 
many  cases  of  which  the  patients  were  beyond  surgical  aid. 
While  I  have  seen  cases  of  acute  appendicitis  recover  without 
operation,  this  has  not  been  the  rule  but  the  exception.  Fur- 
thermore, being  unable  to  subsequently  observe  the  cases  sup- 
posed to  have  recovered  without  operation,  it  is  impossible  to 
estimate  how  many  of  these  suffered  from  relapses.  Were 
reliable  statistics  available  upon  this  point  an  arbitrary  rule 
could  be  made.  In  support  of  the  treatment  of  early  removal 
I  would  state  that  all  the  cases  in  which  I  had  the  opportunity 
of  operating  early  have,  without  exception,  recovered,  while 
of  those  in  which  abscess  formed  and,  in  many  instances,  rupt- 
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ured  into  the  general  peritoneal  cavity,  comparatively  few  re- 
cover. I  maintain  that  the  risk  of  early  operation,  if  skilfully 
performed,  is  less  than  that  attendant  upon  the  expectant  plan 
of  treatment.  The  cases,  if  any,  which  constitute  the  excep- 
tion to  this  rule,  are  those  where  the  symptoms  abate  upon  free 
purgation,  and  embrace  the  catarrhal  variety  only.  When  early 
removal  of  the  appendix  is  not  feasible,  the  case  is  not  usually 
seen  by  the  consultant  until  there  is  present  a  well-marked 
mass,  which  may  be  exudate  alone,  but  which  is  more  likely  to 
be  exudate  and  pus.  There  may  be  associated  with  the  local 
trouble  general  peritonitis;  the  latter,  if  present,  means  in  all 
probability  that  a  communication  has  been  established  between 
the  abscess  cavity  and  the  general  peritoneal  cavity,  a  condi- 
tion which  in  the  majority  of  instances  does  not  offer  the  same 
chance  of  recovery  as  if  the  operation  had  been  performed  early. 

The  technique  of  the  operation  for  appendicitis  where  abscess 
exists  differs  by  reason  of  the  different  local  conditions  found, 
namely,  when  the  abscess  is  circumscribed  and  shut  off  after 
the  pus  has  been  evacuated  and  the  cavity  irrigated,  if  the  ap- 
pendix cannot  readily  be  found  it  is  not  judicious  to  make  a  pro- 
longed search  for  it,  by  which  the  limiting  wall  may  be  broken 
through  and  a  communication  with  the  general  peritoneum 
established.  In  this  class  of  cases,  however,  I  have  been  fortu- 
nate enough  in  most  cases  to  find  the  appendix  and  remove  it 
without  breaking  through  the  abscess  wall.  This  is  always 
more  satisfactory  to  the  surgeon  than  to  complete  the  operation 
by  simply  draining  or  packing  the  abscess  cavity ;  and  further, 
it  removes  what  may  be  the  cause  of  one  or  more  attacks  of  the 
relapsing  variety  of  the  disease.  When  the  abscess  is  in  com- 
munication with  the  general  peritoneal  cavity  a  more  prolonged 
search  for  the  appendix  may  be  made  with  less  risk  than  in  the 
preceding  state,  except  that  the  patient's  general  condition  is 
usually  so  bad  under  these  circumstances  as  to  make  it  unwise 
to  keep  him  under  the  effect  of  the  anaesthetic  any  longer  than 
is  possible. 

The  points  I  observe  in  making  the  incision  for  the  removal 
of  the  appendix  in  acute  cases  where  there  is  present  a  mass, 
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be  it  pus  or  exudate,  are  the  following,  namely:  when  the  loin  is 
rendered  prominent  by  the  mass  or  is  the  seat  of  oedema,  I  take 
this  as  an  indication  that  the  appendix  holds  a  post-caecal  or  an 
external  antero-lateral  position,  or  that  it  comes  off  from  the 
apex  of  the  caecum,  and  I  carry  the  incision  parallel  with  and  a 
short  distance  above  the  outer  third  of  Poupart's  ligament,  pro- 
longing it  outward  if  necessary.  When  the  mass  presents 
itself  well  to  the  inner  side  of  the  anterior-superior  spine  of 
the  ilium,  I  carry  the  incision  through  the  semilunar  line — 
rather  through  the  rectus  muscle  immediately,  to  the  inner  side 
of  the  semilunar  line.  The  wound  when  carried  through  to 
the  muscle  heals  more  solidly,  and  therefore  offers  less  likeli- 
hood to  the  development  of  a  ventral  hernia  than  when  made 
in  the  semilunar  line. 

Of  the  obstructive  and  the  perforative  varieties  of  appendi- 
citis, there  is  one  form  which  partakes  of  the  characteristics  of 
both,  namely,  the  explosive  or  fulminative.  This  form  of  the 
disease,  fortunately  but  seldom  seen  in  comparison  with  the 
other  varieties,  offers  but  little  chance  for  relief  by  either  med- 
ical or  surgical  means.  The  characteristic  features  of  this 
variety  are  that  within  a  short  time  after  the  onset  of  the  trouble 
there  is  a  general  peritonitis  of  the  most  pronounced  type, 
inability  in  almost  all  instances  to  elicit  the  physical  signs,  cir- 
cumscribed tenderness,  increased  resistance,  etc.,  so  corrobora- 
tive of  the  most  usual  forms  of  appendiceal  disease,  on  account 
of  their  being  obscured  by  the  great  amount  of  distention  and 
the  universal  tenderness  resulting  from  the  general  peritonitis. 
Again,  the  depressed  condition  of  the  patient  as  seen  in  the 
explosive  type  is  out  of  all  proportion  to  that  of  either  of  the 
other  forms  ;  this  is  undoubtedly  due  to  septic  absorption  con- 
sequent upon  the  general  septic  peritonitis,  the  result  of  early 
rupture  and  of  the  appendix  unloading  its  poisonous  contents 
into  the  general  peritoneal  cavity,  nature  not  having  time  to 
shut  off  the  appendix  by  the  deposit  of  inflammatory  exudate. 
The  absence  of  any  attempt,  perhaps  I  should  say  any  success- 
ful attempt,  on  the  part  of  nature  to  partition  the  general  peri- 
toneal   cavity   by   the    deposit  of  inflammatory  exudate,  thus 
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isolating  the  appendix  in  a  small  compartment  where,  it  could 
deposit  its  contents  without  the  risk  of  producing  a  general 
infective  peritonitis,  has  been  clearly  demonstrated  to  those  of 
us  who  have  operated  in  this  class  of  cases.  Post-mortem 
examination  shows,  too,  the  free  communication  between  the 
seat  of  perforation  in  the  appendix  and  the  peritoneal  cavity, 
the  presence  of  ichorous  pus,  and  coils  of  small  intestine  glued 
together,  not  only  in  the  ileo-caecal  region,  but  elsewhere  as 
well,  due  to  the  general  peritoneal  inflammation.  This  general 
deposit  of  exudate  immobilizes  the  intestine  and  makes  it  diffi- 
cult and,  in  many  cases,  impossible  to  obtain  any  action  from 
salines  or  small  and  repeated  doses  of  calomel.  In  this  form  of 
the  disease  vomiting  is  an  early  symptom,  also  stercoraceous 
vomiting.  The  explanation  of  the  early  vomiting,  I  believe,  is 
due  to  the  influence  of  the  profound  sepsis  upon  the  pneumo- 
gastric  nerves,  and  the  stercoraceous  vomiting  to  reversed 
peristalsis,  caused  by  the  intestines  being  both  infiltrated  with 
and  confined  by  inflammatory  deposits.  Notwithstanding  these 
cases  are  in  almost  every  instance  necessarily  fatal,  I  can  see 
but  one  means  of  relief,  namely,  operation,  which  should  con- 
sist in  the  removal  of  the  appendix,  washing  out  the  peritoneal 
cavity  with  a  weak  solution  of  carbolic  acid,  and  drainage.  In 
order  for  this  to  accomplish  any  good  it  must  be  done  at  once. 
After  the  case  has  progressed  to  any  extent  the  patient  will 
show  evidence  of  shock,  the  result  of  nervous  depression  from 
sepsis,  when  operation  will  be  of  no  avail.  To  advise  against 
such  radical  treatment  the  following  arguments  will  be  brought 
forth  :  (1)  that  many  cases  of  acute  primary  appendicitis  recover 
without  operation  ;  (2)  that  the  risk  of  the  operation  is  by  far 
greater  than  to  allow  the  disease  to  take  its  course ;  (3)  that  it 
does  not  follow  that  there  may  be  a  second  attack. 

In  answer  to  the  first  argument,  while  I  do  not  for  a  moment 
question  that  many  cases  of  acute  primary  appendicitis  do  get 
well,  yet  why  is  it  the  surgeon  is  so  often  called  in  to  find  the 
patient  in  collapse,  though  it  be  a  primary  attack  ?  Do  we  not 
all  appreciate  that  the  mortality  in  the  operation  for  acute  ap- 
pendicitis after  abscess  is  formed  is  high  ?     Are   we   not  con- 
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stantly  hearing  of  deaths  following  the  operation  for  appendicitis 
done  at  a  late  date,  when,  in  some  instances,  the  condition  of 
the  patient  is  such  as  not  to  warrant  completing  the  operation, 
but  simply  evacuating  the  pus  ?  Do  we  not  see  cases  where 
nature  has  stepped  in  as  the  surgeon  and  evacuated  the  pus  into 
the  caecum,  the  bladder,  the  vagina,  and  the  rectum  ?  Of  these 
various  avenues  of  spontaneous  evacuation  the  first,  that  into 
the  caecum,  is  the  most  favorable,  while  the  latter  may  leave  the 
patient  a  cripple  for  life,  a  deformity,  to  say  the  least,  difficult 
if  not  impossible  to  correct  perfectly. 

While  I  am  not  in  a  position  (not  having  had  sufficient  expe- 
rience in  the  removal  of  the  appendix  very  early  in  the  disease) 
to  draw  a  just  comparison  between  the  mortality  of,  say,  one 
hundred  cases  operated  upon  before  abscess  has  formed,  and 
the  mortality  of  one  hundred  cases  treated  as  they  usually  are, 
first  expectantly,  and  latterly,  if  abscess  form,  perhaps  by  oper- 
ation, I  have  no  doubt  but  that  the  mortality  of  this  series 
would  be  many  times  that  of  the  first. 

Operation  for  the  removal  of  the  appendix  in  acute  primary 
appendicitis,  if  skilfully  and  aseptically  performed,  can  add  but 
little  risk  to  the  case.  The  operation  is  simple  because  our 
anatomical  landmarks,  so  important  to  the  successful  perform- 
ance of  any  operation,  are  not  destroyed  by  the  presence  of  an 
inflammation  which  has  resulted  in  the  formation  of  a  mass  of 
exudate  or  pus. 

Under  the  circumstances,  to  repeat,  a  practical  familiarity 
with  the  topographical  anatomy  of  this  region,  with  the  dif- 
ferent positions  the  appendix  may  hold,  must  of  necessity  make 
the  operation  comparatively  easy.  If  in  relapsing  appendi- 
citis the  operation  is  simple,  how  much  simpler  must  removal 
of  the  appendix  be  in  a  primary  attack,  where  there  are  no 
inflammatory  deposits,  save,  perhaps,  a  few  recent  adhesions 
which  readily  yield  to  pressure  with  the  finger,  and  the  bowel 
is  not  rendered  friable  by  successive  attacks  of  inflammation. 

Convalescence  from  operation  in  early  primary,  as  in  relaps- 
ing appendicitis,  is  more  rapid,  as  the  wound  in  the  abdominal 
walls    is  immediately  closed,  not    requiring  to    be  packed    or 
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drained  as  when  an  abscess  is  present.  Fecal  fistula  will  not 
follow  operation  if  done  early  in  acute  primary  appendicitis  or 
in  recurrent  appendicitis,  nor  is  ventral  hernia  so  liable  to  occur. 

There  is  but  one  other  intra-peritoneal  affection  which  de- 
mands as  prompt  interference  as  do  many  cases  of  appendicitis, 
namely,  acute  mechanical  intestinal  obstruction.  The  surgeon, 
when  brought  face  to  face  with  such  a  condition,  must  meet  the 
issue  squarely;  while  it  is  true  there  can  be  no  fixed  or  fast  rules 
in  medicine,  here  should  come  in  the  exception.  Experience 
alone  can  guide  the  surgeon  to  adopt  the  proper  course  to 
pursue.  Too  conservative  scruples  have  lost  many  a  patient 
his  life  simply  because  it  cannot  be  determined  in  appendicitis 
whether  the  case  will  terminate  favorably  or  not.  The  earlier 
the  offending  viscus  is  removed  the  greater  is  the  likelihood  of 
a  successful  issue  in  the  case.  Many  of  the  abscesses  following 
appendicitis  are  unconfined  either  by  a  sac  or  a  bank  of  lymph, 
and  infect  the  peritoneum  directly  with  a  suppurative  peritonitis, 
as  a  sequence  causing  a  fatal  termination.  This,  I  think,  would 
fully  counterbalance  any  objection  to  early  interference. 

As  to  the  propriety  of  the  removal  of  the  appendix  in  cases 
of  recurrent  appendicitis  there  is  in  my  mind  no  doubt.  While 
I  am  willing  to  admit  that  my  experience  has  taught  me  that 
acute  attacks  of  recurrent  appendicitis  are  less  fatal  than  primary 
appendicitis,  yet  I  cannot  see  how  this  argues  against  removal 
of  the  appendix  between  attacks,  the  period  for  the  elective 
operation.  The  argument  that  because  a  patient  has  survived  a 
number  of  attacks  of  recurrent  appendicitis  the  appendix  should 
not  be  taken  out,  I  am  unable  to  understand  the  philosophy  of, 
since  each  recurring  attack  may  possess  elements  of  danger 
unknown  to  us,  which  may  deprive  our  patient  of  his  life. 
Those  of  us  who  have  observed  these  cases  carefully  know  that 
many  are  the  subjects  of  chronic  invalidism.  Many  of  these 
cases  are  treated  for  neurasthenia,  hysteria,  etc.,  by  the  well- 
known  rest  cure  and  massage,  the  mistake  being  due  to  the 
nervous  symptoms  which  they  present.  Careful  inquiry  into 
the  history  of  the  case,  with  a  searching  physical  examination 
by  one  whose  sense  of  touch  is  educated,  will  reveal  the  nature 
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of  the  trouble.  I  could  cite  several  such,  but  as  the  object  of 
the  paper  is  not  to  make  it  a  clinical  report  of  cases,  but  to 
formulate  my  present  views  relative  to  the  surgical  management 
of  all  cases  of  appendicitis,  I  will  make  mention  of  but  one  case, 
the  niece  of  a  most  excellent  physician  practising  in  Camden. 
The  young  woman  in  question  suffered  from  the  first  attack 
seven  years  before  I  removed  the  appendix.  During  this  time 
she  had  two  acute  attacks,  from  neither  of  which  she  completely 
recovered.  Since  the  last  attack,  seventeen  months  before  oper- 
ation, she  has  spent  the  greater  part  of  her  time  in  bed.  The 
only  points  demonstrable  in  this  case  were  the  presence  of  pain 
referred  to  the  site  of  the  appendix,  and  the  presence  of  a  tender 
point  of  the  size  of  a  silver  quarter  corresponding  also  to  the 
position  of  the  normal  appendix.  The  operation,  which  proved 
to  be  comparatively  simple,  was  not  followed  by  any  untoward 
symptoms,  the  patient  recovering  completely,  being  now  (some 
ten  weeks  since)  well.  The  condition  of  the  appendix  when 
exposed  did  not  convey  the  idea  that  it  was  wholly  the  cause  of 
the  prolonged  suffering  this  poor  woman  underwent,  yet  to  the 
touch  it  was  rigid,  and  had  evidently  been  the  seat  of  catarrhal 
inflammation,  resulting  in  great  thickness  of  the  submucosa,  as 
proved  by  section. 

The  amount  of  disease  in  the  appendix  in  recurrent  appendi- 
citis is  not  at  all  proportionate  to  the  severity  of  the  symptoms 
in  save  but  few  cases,  the  case  mentioned  above  being  an  ex- 
ample of  this. 

In  tubercular  appendicitis  the  advisability  of  removing  the 
appendix  will  depend  upon  the  degree  of  local  discomfort,  the 
amount  of  general  disturbance,  etc.  While  I  have  been  con- 
sulted to  operate  for  tubercular  appendicitis,  I  have  never  done 
so  on  account  of  the  absence  of  serious  local  disturbance  and 
the  amount  of  tubercular  involvement  of  the  lungs  present.  In 
some  of  the  cases  of  tubercular  appendicitis  there  will  be 
found,  too,  disseminated  tubercle  of  the  peritoneum,  which,  if 
present,  call  for  free  irrigation  of  the  peritoneal  cavity  and 
drainage. 

In  concluding  this  brief  paper  I  must  caution  against  opera- 
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tion,  when  time  is  not  an  element,  until  the  patient  has  been 
thoroughly  prepared,  by  which  I  mean  rest  in  bed  for  two, 
three,  or  more  days  before  ;  limited  but  nutritious  diet;  and  the 
most  important  I  deem  of  all,  the  free  evacuation  of  the  bowels. 
Experienced  operators  will  all  bear  witness  to  the  importance  of 
a  clear  alimentary  canal  in  any  abdominal  operation.  Yet,  in 
acute  attacks  of  appendicitis  I  always  feel  that  the  operation  is 
certain  to  be  followed  by  success  if  the  patient  has  had  two  or 
more  free  evacuations  during  the  day  of  operation ;  while,  on 
the  other  hand,  in  the  acute  cases,  when  the  bowels  have  been 
kept  locked  up,  as  it  were,  with  opium,  I  confess  I  never  feel 
sure  of  the  result. 


OPERATIONS   FOR   APPENDICITIS    WITHOUT 
REMOVING   THE   APPENDIX. 


BY  JAMES  M.  BARTON,  A.M.,  M.D., 

SURGEON    TO   THE   JEFFERSON    COLLEGE   HOSPITAL  AND   THE 
PHILADELPHIA   HOSPITAL. 


Surgeons  still  differ  on  this  subject ;  generally,  I  think,  they 
are  operating  without  removing  the  appendix  more  frequently 
than  they  did,  though  some  still  remove  it  in  nearly  all  cases. 
One,  however,  whose  article  has  recently  been  widely  copied, 
considers  all  operations  insufficient  in  which  the  appendix  is  not 
removed. 

During  the  last  year  I  kept  a  record  of  the  cases  that  came 
under  my  observation,  and  find  that  in  nine  cases  of  abscess  of 
the  vermiform  appendix  which  were  operated  upon  and  where 
the  appendix  was  not  removed,  all  recovered. 

As  I  have  been  much  less  fortunate  when  I  have  removed  the 
appendix  I  do  so  less  and  less  frequently,  so  that  now,  where, 
after  opening  the  abdomen,  I  find  a  circumscribed  abscess,  with 
no  general  peritonitis  and  no  symptoms  of  intestinal  obstruc- 
tion, I  open  the  abscess  and  drain,  but  do  not  search  for  nor 
remove  the  appendix. 

The  object  of  removing  the  appendix,  as  I  understand  it,  is  to 
get  rid  of  an  inflamed,  ulcerated  mass  filled  with  pus-producing 
micro-organisms,  the  source  of  local  suppuration  and  of  pos- 
sible general  septic  peritonitis.  Its  base  is  ligated  to  prevent 
fecal  matters  getting  into  the  wound  and  to  avoid  the  possibility 
of  a  stercoraceous  fistule  remaining  after  recovery. 

In  the  class  of  cases  that  I  speak  of,  where  the  appendix  has 
already  ruptured  and  a  localized  abscess  has  occurred  (and  this 
is  the  condition  found  in  most  of  the  cases  on  which  we  operate) 
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portions  of  the  appendix  have  already  become  necrosed,  the 
sloughs  have  separated  and  will  be  discharged  with  the  pus. 
The  leucocytes  have  destroyed  the  germs  in  the  remains  of  the 
appendix,  which  lies  buried  in  the  inflammatory  deposits  sur- 
rounding the  abscess. 

There  is  but  little  danger  of  fecal  matters  making  their  exit 
through  the  appendix,  as  the  opening  of  the  appendix  into  the 
bowel  has  long  been  firmly  closed,  closed  as  firmly  as  a  ligature 
would  close  it.  If  it  were  not  so,  the  pus  would  never  have 
broken  through  the  walls  of  the  appendix,  or,  having  broken 
through,  the  resulting  abscess  would  not  have  increased  in  size 
but  would  have  emptied  itself  through  the  appendix  into  the 
bowel.  In  none  of  the  nine  cases  quoted  has  any  fecal  fistule 
remained. 

As  further  evidence  of  the  strength  of  the  obstruction  at  the 
opening  of  the  appendix  into  the  bowel,  I  may  mention  two 
cases  of  appendicitis  that  recently  came  under  my  observation, 
where  fecal  fistula  followed  natural  cures.  In  both,  the  opening 
at  the  appendix  was  found  firmly  closed  and  the  fistulous  open- 
ings were  found  to  enter  the  bowel  some  inches  away  from 
the  appendix,  the  pus  having  broken  through  the  healthy  portion 
of  the  colon  in  preference,  showing  that  the  inflammatory  obstruc- 
tion was  stronger  than  the  healthy  intestine. 

By  not  searching  for  the  appendix  the  time  of  the  operation 
is  much  lessened,  the  shock  is  less  and  the  bleeding  less,  and 
this  is  not  an  unimportant  item,  for  the  granulation  tissue  often 
bleeds  quite  freely  when  the  finger  tears  through  it  searching 
for  the  appendix. 

The  drainage-tubes  and  gauze  keep  their  place  better  with  the 
walls  of  the  abscess  cavity  unbroken,  one  end  resting  in  the  ab- 
scess cavity  and  the  other  fastened  to  the  skin.  When,  however, 
the  adhesions  are  broken  up  and  the  appendix  is  removed  it 
is  quite  difficult  to  keep  the  drains  in  contact  with  the  ligated 
stump;  I  regard  the  loss  of  a  patient  on  the  fifth  day,  on  whom 
I  operated  on  April  23,  1893,  as  due  to  this  very  cause. 

The  two  great  causes  of  death,  after  operation,  are  septic 
peritonitis  and  intestinal  obstruction.    There  is,  of  course,  much 
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less  danger  of  septic  peritonitis  if  the  adhesions  be  not  broken, 
as  the  pus  can  be  much  more  readily  kept  away  from  the  gen- 
eral peritoneal  cavity.  The  mere  act  of  separating  adhesions 
with  pus-infected  fingers  carries  germs  among  the  intestines  that 
subsequent  irrigation  cannot  fully  remove. 

Intestinal  obstruction  in  appendicitis  is  an  accidental  compli- 
cation caused  by  the  manner  in  which  the  intestines  surrounding 
the  abscess  are  glued  together,  and  bears  no  relation  whatever  to 
the  size  of  the  abscess  and  but  little  to  the  extent  of  the  inflam- 
matory deposits  surrounding  it.  With  the  smallest  abscess 
there  may  be  the  most  complete  obstruction. 

In  operating  upon  a  case  in  which  there  were  evidences  of  ob- 
struction, if  the  obstructing  portion  of  the  bowel  can  be 
identified  it  should  be  liberated.  If  it  cannot  be  identified,  then, 
after  the  abscess  is  emptied  and  its  cavity  disinfected,  all  adhe- 
sions should  be  separated,  with  the  hope  that  when  they  re- 
united, as  reunite  they  must,  they  would  do  so  in  such  a  manner 
that  the  calibre  of  the  intestine  would  be  unobstructed.  Under 
these  circumstances  the  appendix  should  be  removed. 

If  there  were  no  symptoms  of  obstruction  before  the  opera- 
tion, if  we  separate  the  adhesions  in  the  search  for  the  appendix, 
when  the  adhesions  reunite  they  may  do  so  in  such  a  manner 
as  to  cause  complete  obstruction  ;  this  was  the  cause  of  death  in  a 
patient  on  whom  I  operated  last  September,  for  Dr.  Chandler, 
of  Centreville,  Delaware. 

I  have  had  the  opportunity  during  the  past  year  of  observing 
nine  operations  where  the  appendix  was  not  removed  ;  six  of 
these  occurred  in  my  own  practice.  The  first  was  a  patient  of 
Drs.  Pratt  and  Marshall,  of  Milford,  Delaware.  She  was  forty- 
five  years  of  age,  had  been  ill  five  weeks,  and  was  greatly  ex- 
hausted, as  owing  to  complications  she  had  taken  but  little 
nourishment.  After  opening  the  abdomen  and  surrounding 
the  site  of  the  disease  with  gauze,  the  abscess  was  opened  and 
eight  ounces  of  pus  discharged.  As  her  condition  became  quite 
serious  during  the  operation,  I  ceased  searching  for  the  appen- 
dix, introduced  drains,  and  closed  the  wound.  She  recovered 
without  any  fistula.     The  second  case  occurred  at  the  Jefferson 
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Hospital  during  the  summer  of  1892  ;  I  kept  the  patient  in  the 
hospital  long  enough  to  be  certain  that  no  fistule  remained.  I 
operated  on  the  third  case  on  September  10th;  it  was  a  boy 
about  eight  years  of  age,  a  patient  of  Dr.  Thornton,  of  Phila- 
delphia. The  fourth  was  a  patient  of  Dr.  John  Graham,  of 
Philadelphia ;  the  operation  was  performed  on  November  29th. 
The  fifth  was  a  patient  of  Dr.  Eli  S.  Beary,  of  the  Falls  of 
Schuylkill;  operation  on  January  20th,  1893;  and  the  sixth 
was  a  female  patient  of  Dr.  Chandler,  of  Centreville,  Delaware, 
on  whom  I  operated  on  April  2d,  1893.  They  all  recovered 
without  incident  and  none  had  any  fistule  remaining. 

I  will  read  a  short  history  of  one  case  and  describe  the 
manner  of  operating,  choosing  one  that  has  been  well  long 
enough  to  be  certain  that  the  recovery  is  permanent. 

Mrs.  C,  aged  thirty  years,  a  patient  of  Dr.  John  Graham,  ate,  Nov. 
8,  1892,  about  half  a  pound  of  dates;  she  does  not  know  if  she  swal- 
lowed any  seeds.  Ten  days  later,  on  the  18th,  she  had  pain  in  the  right 
iliac  fossa  and  took  a  purge  which  acted  quite  freely.  She  felt  badly, 
but  was  able  to  take  care  of  her  house  and  even  to  go  out  until  the 
27th.  On  the  28th  she  sent  for  Dr.  Graham,  who  recognized  her  con- 
dition and  requested  me  to  see  her  the  same  evening.  She  had  some 
appetite  and  ate  freely ;  there  was  but  little  pain,  no  vomiting,  and  no 
obstruction  of  the  bowels  ;  she  had  two  chills,  one  on  the  26th  and  one 
on  the  27th.  I  found  a  slightly  tender  tumor,  about  the  size  of  an 
orange,  in  the  right  iliac  fossa,  the  greatest  tenderness  being  at 
McBurney's  point.  There  was  no  flexion  of  the  leg.  The  temperature 
in  the  evening  of  the  28th  was  1030 ;  on  the  morning  of  the  29th,  ioof0. 

On  the  morning  of  the  29th,  with  the  assistance  of  Dr.  Graham  and 
Mr.  Saxensen,  a  medical  student,  I  opened  the  abdomen  by  the  usual 
incision,  the  movable  intestines  being  carefully  held  back  by  aseptic 
gauze.  The  location  of  the  abscess  was  found  and  the  site  of  the  in- 
tended opening  was  entirely  surrounded  by  gauze,  completely  barring 
off  the  general  peritoneal  cavity.  The  abscess  was  then  opened  by 
tearing  through  the  adhesions  with  a  grooved  director ;  two  and  a  half 
ounces  of  pus  was  removed  on  sponges,  and  a  foreign  body  (which  I  here 
present)  looking  like  a  date-stone  was  discovered  and  removed.  The 
appendix  was  not  seen  nor  was  it  searched  for.  Three  or  four  of  the  upper 
layers  of  gauze,  which  were  slightly  pus-stained,  were  removed  and  the 
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rest  allowed  to  remain.  Two  large  drainage-tubes  were  placed  with 
their  ends  in  the  abscess  cavity  and  the  wound  closed  over  the  gauze, 
leaving  only  the  ends  of  the  drainage-tubes  protruding. 

Three  days  later,  a  stitch  next  to  the  drains  was  untied  and  the 
gauze  drawn  through  a  very  small  portion  of  the  wound,  and  the 
stitch  re-tied.  The  gauze  was  in  three  strips,  together  measuring  five 
feet  long  by  four  inches  wide.  The  stitches  were  not  removed  until 
the  eighth  day,  as  I  wished  to  avoid  a  hernia,  which  I  have  had  occur 
in  some  of  my  earlier  cases.  One  rubber  drain  was  allowed  to  remain  ; 
it  was  gradually  shortened  and  entirely  removed  about  seventeen  days 
after  the  operation.  The  patient  made  an  uninterrupted  and  complete 
recovery,  with  no  fistule  and  no  hernia. 

I  examined  the  patient  May  20,  1893.  There  was  no  hernia,  no 
fistule,  no  tenderness,  and  no  deposit  to  be  felt  in  the  right  iliac  fossa, 
and  her  general  health  was  most  excellent. 

I  have  also  recently  examined  the  first  case  mentioned.  She 
has  no  fistula,  no  mass  to  be  felt  on  the  deepest  pressure  and 
there  is  no  tenderness.  She  is  perfectly  well  except  a  slight 
hernia  at  the  site  of  the  operation. 

In  conclusion  I  will  briefly  summarize : 

1.  A  distended,  discolored,  unruptured  appendix  should  be 
removed. 

2.  When  rupture  of  the. appendix  into  the  general  peritoneal 
cavity  has  occurred,  the  appendix  should  be  removed  and  the 
abdomen  flushed. 

3.  When  a  localized  abscess,  that  has  existed  for  some  days  or 
weeks,  has  ruptured  into  the  general  peritoneal  cavity,  the  ap- 
pendix should  be  removed  and  the  abdomen  flushed. 

4.  When  adhesions  have  formed  to  the  abdominal  wall,  open 
the  abscess  and  drain,  being  careful  not  to  break  the  adhesions 
that  separate  the  abscess  cavity  from  the  general  peritoneal 
cavity.     The  appendix  should  not  be  searched  for  nor  removed. 

5.  When  symptoms  of  obstruction  are  present,  empty  the 
abscess,  with  the  general  peritoneal  cavity  well  protected  with 
gauze,  disinfect  the  abscess  cavity,  then  examine  for  the  adhe- 
sions causing  the  obstruction,  and  if  able  to  identify  them 
separate  those  adhesions  only.  If  they  cannot  be  identified 
then  separate  all  adhesions  and  remove  the  appendix. 
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6.  When  abscess  has  formed  and  there  is  no  general  periton- 
itis and  no  symptoms  of  obstruction,  open  the  abdomen,  protect 
the  general  peritoneal  cavity  with  gauze,  then  open  the  abscess 
and  drain.     Do  not  search  for  nor  remove  the  appendix. 

Note. — September  18,  1893.  Since  returning  to  the  city  I 
have  operated  in  the  manner  described  in  the  above  article, 
viz.,  draining  without  removing  the  appendix,  in  four  more 
cases — all  males. 

The  first  was  at  Jersey  Shore,  Pa.,  on  a  patient  of  Dr.  Cline. 
He  was  twenty-three  years  old,  and  the  operation  was  performed 
on  August  24th,  on  the  seventeenth  day  of  the  disease. 

The  second  was  a  male,  aged  twenty-four  years.  The  opera- 
tion was  performed  at  Jefferson  College  Hospital  on  August 
28th,  on  the  third  day  of  the  disease. 

The  third  was  a  male,  aged  twenty  years.  I  performed  the 
operation  at  the  Philadelphia  Hospital  September  4th,  on  the 
seventh  day  of  the  disease. 

The  fourth  operation  was  performed  on  September  18th  on  a 
male,  aged  forty-four  years,  a  patient  at  the  Jefferson  College 
Hospital.  It  was  the  third  attack,  and  the  present  one  had 
existed  for  thirteen  days. 

The  first  two  cases  are  about  well;  the  third  is  nearly  healed; 
has  had  normal  temperature  from  the  first,  and  is  out  of  all 
danger.  Time  enough  has  not  elapsed  since  the  operation,  two 
days  ago,  to  determine  the  result  in  the  fourth  case,  though  he 
is  doing  well. 


TEN  CASES  OF  ANKYLOSIS  OF  THE  ELBOW-JOINT 

AFTER  TREATMENT  OF  FRACTURE  OF  THE 

LOWER    END    OF    THE    HUMERUS, 

WITH    THE   FOREARM    IN   THE 

EXTENDED    POSITION. 

Five  Treated  by  Exsection,  Four  Treated  by  Infraction, 
and  One  Not  Treated. 


By  JARVIS  S.  WIGHT,  M.D., 

PROFESSOR   OF   OPERATIVE   AND   CLINICAL  SURGERY   AT   THE   LONG   ISLAND 
COLLEGE   HOSPITAL,   OF   BROOKLYN. 


If  I  am  right  in  the  view  I  take  of  the  subject,  there  are 
certain  pretty  well  established  precepts  in  regard  to  the  treat- 
ment of  fractures  in  the  vicinity  of  and  involving  the  joints. 
Let  me  enumerate  some  of  these  precepts  in  the  following  form : 

When  a  fracture  is  near  a  joint  it  is  more  difficult  to  make 
a  correct  diagnosis,  because  the  soft  parts  are  apt  to  be  swollen, 
because  the  new  point  of  motion  cannot  be  easily  found,  and 
because  the  fragments  may  be  interlocked  or  impacted. 

If  a  fracture  is  near  a  joint  it  may  be  difficult,  or  even  impos- 
sible, to  make  a  complete  reduction  of  the  fragments  when  they 
are  displaced.  This  must  be  so,  because  the  joint  fragment  is 
small  and  short,  because  the  soft  parts  are  swollen,  because  the 
fragments  may  be  impacted  or  interlocked,  and  because  of  the 
reflex  spasm  of  the  muscles  which  span  the  injured  joint. 

Even  if  the  fragments  can  be  reduced  they  may  become  redis- 
placed,  since  it  is  not  easy  to  apply  perfect  retentive  apparatus, 
since  the  irritated  muscles  may  pull  upon  the  joint  fragment 
which  gives  attachment  to  them,  and  since  the  pressure  of  the 
splints  may  cause  ulceration  over  the  bony  prominences. 
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An  injured  joint  is  likely  to  take  on  inflammation  which  may 
lead  to  adhesion  and  ankylosis;  and  among  such  injuries  we 
note  joint-involving  fractures,  but  we  are  willing  to  say  that 
some  inflamed  joints  do  become  stiff. 

The  elbow-joint  is  not  an  exception  to  the  principles  of  these 
precepts :  Here  the  surgeon  might  fail  to  make  an  exactly 
correct  diagnosis ;  he  might  not  succeed  in  making  complete 
reduction  of  the  displaced  fragments ;  he  might  find  that  the 
fragments  had  got  out  of  place  after  a  few  days  of  treatment ; 
he  might,  in  some  instances,  find  that  considerable  traumatic 
arthritis  would  arise;  and  he  might  find  that  the  elbow-joint 
would  become  stiff,  even  with  all  the  care  he  could  give  his 
case. 

To  these  precepts  and  conclusions  may  be  added  the  two 
following  self-evident  propositions  : 

1.  An  upper  limb,  with  a  stiff  elbow-joint,  having  the  forearm 
in  the  extended  position,  would  be  the  source  of  much  disability 
and  the  cause  of  much  discomfort. 

2.  An  upper  limb,  with  a  stiff  elbow-joint,  having  the  forearm 
in  the  right-angled  position,  would  be  very  useful  to  the  patient 
in  various  ways. 

In  the  next  place  let  us  make  two  statements : 

1.  After  treatment  of  fracture  of  the  lower  end  of  the  humerus, 
with  the  forearm  in  the  right-angled  position,  I  have  seen  cases 
in  which  there  has  been  ankylosis  of  the  elbow-joint. 

2.  After  treatment  of  fracture  of  the  lower  end  of  the  humerus, 
with  the  forearm  in  a  position  more  or  less  extended,  I  have 
seen  cases  in  which  there  has  been  ankylosis  of  the  elbow-joint. 

Here  I  wish  to  put  on  record  the  following  cases  bearing  on 
the  question  of  position  in  the  treatment  of  fractures  of  the 
lower  end  of  the  humerus.  The  report  of  these  cases  contains 
the  treatment  to  which  I  resorted  for  the  relief  of  the  disability 
that  appeared  to  arise  from  the  primary  treatment. 

Case  I. — I.  W.  N.,  a  laborer,  aged  twenty-nine  years,  the  last  week 
in  September,  1885,  came  under  my  care  for  ankylosis  of  the  left 
elbow-joint,  with  the  forearm  in  a  position  about  midway  between 
complete  extension  and  right-angled  flexion.     The  first  week  in  June, 
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1885,  he  had  fallen  from  a  height  upon  his  left  elbow  and  suffered 
from  a  comminuted  fracture  of  the  lower  end  of  the  left  humerus.  The 
treatment  had  been  conducted  by  means  of  a  nearly  straight  anterior 
splint,  which  had  been  kept  on  during  the  time  he  was  under  the  care 
of  his  surgeon.  When  I  saw  the  patient  the  injured  limb  was  quite 
useless,  and  resisted  every  reasonable  attempt  to  flex  the  forearm  on 
the  arm.  I  advised  an  operation  as  the  only  means  by  which  relief 
would  be  likely  to  be  obtained.  I  made  an  external  incision  over  the 
lower  end  of  the  humerus  and  the  upper  end  of  the  radius,  and  ex- 
sected  the  lower  end  of  the  humerus,  in  order  to  permit  of  right-angled 
flexion  of  the  elbow-joint.  The  condyloid  fragments  were  firmly 
united  in  a  misshapen  mass,  and  there  was  bony  ankylosis  of  the 
elbow-joint,  which  had  been  for  the  most  part  obliterated.  The  limb 
was  placed  upon  a  right-angled  splint  made  of  wire  cloth.  This 
patient  recovered  with  a  somewhat  useful  limb;  the  elbow-joint  recov- 
ered about  one-half  its  motion,  and  the  strength  was  nearly  one-half 
what  it  was  before  the  accident. 

Case  II. — J.  L.,  a  school-boy,  aged  eight  years,  in  the  summer  of 
1889,  while  at  play  in  the  street,  fell  and  broke  the  lower  end  of  his 
left  humerus  into  several  pieces.  The  limb  was  placed  upon  an  obtuse- 
angled  splint,  so  as  to  keep  the  forearm  about  midway  between  com- 
plete extension  and  right-angled  flexion,  and  in  four  or  five  weeks  the 
elbow-joint  became  quite  stiff  and  immovable.  This  patient  was 
admitted  to  the  College  Hospital  in  September  of  the  same  year.  It 
was  found  impossible  to  bring  the  forearm  up  to  a  right  angle  with 
the  arm  after  using  very  great  force ;  the  obstruction  was  caused  by 
some  pieces  of  bone  in  front  of  the  elbow-joint,  where  they  were 
located  between  the  lower  end  of  the  humerus  and  the  upper  end  of 
the  radius  and  the  ulna.  On  the  outer  side  of  the  elbow-joint  over 
the  lower  end  of  the  humerus  and  the  upper  end  of  the  radius  I  made 
an  incision  down  to  the  bone,  and  then  with  a  sharp,  narrow  chisel  I 
cut  out  the  deformed  lower  end  of  the  humerus,  so  that  I  could  flex 
the  forearm  above  a  right  angle  with  the  arm.  This  patient  was  dis- 
charged from  the  hospital  on  the  7th  of  January,  1890,  with  a  very 
useful  limb.  The  flexion  of  the  forearm  was  nearly  one-half  of  what 
it  was  originally,  and  the  strength  of  the  limb  was  such  that  he  could 
lift  quite  heavy  weights  with  it. 

Case  III. — P.  O'H.,  an  errand  boy,  aged  about  ten  years,  in  Sep- 
tember, 1890,  fell  on  the  cobble-stone  pavement  while  he  was  running 
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along  the  street,  and  comminuted  the  lower  end  of  the  right  humerus. 
The  limb  was  treated  upon  a  nearly  straight  splint  for  four  or  five 
weeks,  and  at  the  end  of  that  time  the  elbow-joint  had  become  quite 
firmly  ankylosed.  He  was  admitted  to  the  College  Hospital,  November 
27,  1890.  I  made  every  reasonable  effort  to  break  up  the  ankylosis 
and  obtain  a  useful  limb,  but  I  did  not  succeed.  In  the  presence  of 
the  medical  class  I  cut  down  on  the  outside  of  the  elbow-joint,  and 
exsected  the  lower  end  of  the  humerus  with  a  narrow,  sharp  chisel, 
when  I  placed  the  limb  upon  a  right-angled  splint  made  of  wire  cloth. 
This  patient  improved  rapidly,  and  on  December  23d  was  taken  home 
by  his  parents,  who  had  become  impatient  with  what  they  thought 
was  unnecessary  delay.  He  was  very  much  improved,  and  finally 
had  a  limb  that  he  could  put  to  good  use. 

Case  IV. — A  young  man  from  the  country  came  to  consult  me 
about  his  left  elbow,  which  had  become  very  stiff,  with  the  forearm  in 
nearly  an  extended  position.  He  had  been  treated  with  a  straight 
splint  for  a  fracture  of  the  lower  end  of  the  left  humerus.  The  splint 
had  been  applied  to  the  front  of  the  limb,  and  was  slightly  bent. 
On  September  23,  1891,  I  made  a  very  determined  attempt  to  bring 
the  forearm  up  to  a  right  angle  with  the  arm,  and  was  obliged  to 
confess  my  failure.  I  had  this  case  before  the  medical  class,  to  whom 
I  explained  the  nature  of  such  injuries  as  the  patient  had  sustained. 
Then  I  made  an  exsection  of  the  lower  end  of  the  humerus,  after  the 
manner  above  indicated,  and  put  the  limb  upon  a  double-angled 
splint,  whose  forearm-piece  was  made  of  a  piece  of  pine  board,  and 
whose  arm-piece  was  made  of  wire  cloth.  This  patient  improved 
quite  rapidly,  and  left  the  hospital  October  7,  1891,  going  to  his  home 
in  the  country  with  a  very  useful  limb. 

Case  V. — V.  H.  K.,  a  boy,  aged  four  years,  as  he  was  at  play  with 
some  other  boys  had  broken  his  left  elbow  in  falling  from  a  picket 
fence,  and,  as  flexing  the  forearm  caused  him  severe  pain,  the  case 
was  treated  with  a  nearly  straight  anterior  splint.  He  came  under  my 
care  about  six  weeks  after  the  accident,  when  I  found  that  the  elbow- 
joint  was  quite  immovable  and  that  there  was  a  suppurating  sinus 
leading  down  to  dead  bone  at  the  seat  of  fracture.  I  advised  an 
operation  for  the  purpose  of  attempting  a  restoration  of  the  usefulness 
of  the  limb.  From  the  external  aspect  of  the  elbow-joint  I  exsected 
the  dead  bone,  which  I  found  to  be  a  detached  fragment  of  the  ex- 
ternal condyle  of  the  humerus.     Then  I  found  a  bony  fragment  firmly 
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interposed  between  the  lower  end  of  the  humeral  diaphysis  and  the 
upper  ends  of  the  bones  of  the  forearm ;  when  this  fragment  was 
removed  I  could  easily  bring  the  forearm  up  to  a  right  angle  with  the 
arm.  The  limb  was  then  treated  upon  a  right-angled  wire  splint  made 
of  wire  cloth,  this  splint  being  readily  kept  clean  and  being  firm 
enough  to  support  the  limb  in  the  proper  position.  His  parents  re- 
moved "him  from  the  hospital  sixteen  days  after  the  operation — April 
24,  1 89 1.  This  boy  did  not  come  urder  my  observation  again,  but 
I  have  no  doubt  that  he  obtained  a  useful  limb. 

These  five  cases  are  important  and  interesting,  and  they  raise 
certain  points  bearing  on  surgical  practice.  Let  me  state  some 
of  them  in  the  order  in  which  they  suggest  themselves : 

1.  It  was  not  possible  to  break  up  the  ankylosed  joint  in  any 
one  of  these  cases  with  safety  when  it  came  under  my  observa- 
tion, for  I  made  a  reasonable  and  determined  effort  to  bring  the 
forearm  up  to  a  right  angle  with  the  arm,  and  failed  every  time. 

2.  In  the  dependent  position,  since  the  hand  could  not  be 
brought  toward  the  face  and  head,  the  patient  could  not  use  it 
to  feed  himself,  nor  could  he  make  it  available  to  any  great 
extent  in  putting  his  clothing  on  and  off.  In  each  of  these  cases 
I  made  careful  observations  to  determine  the  disability,  and  in 
every  case  it  was  very  great. 

3.  It  appeared  to  me  that  an  operation  alone  offered  any 
relief  from  the  disability,  and  in  every  case  the  result  justified 
the  operation.  A  proposition  of  this  kind  is  so  self-evident  that 
I  only  enunciate  it. 

4.  I  now  ask  this  question :  Would  it  not  have  been  better 
surgery  to  have  treated  these  cases  by  putting  the  forearm  in 
the  right-angled  position  at  the  outset,  and  by  letting  the 
ankylosis  of  the  elbow-joint  take  place  in  that  position?  In 
that  way  an  operation  would  have  been  unnecessary.  It  is  of 
no  great  moment  for  the  surgeon  to  say  that  he  could  have 
avoided  an  ankylosis  in  such  a  case.  Grant  his  claim ;  but 
then  he  cannot  treat  all  the  cases  that  happen,  and  we  must 
provide  for  surgeons  of  ordinary  skill. 

5.  I  am  ready  to  say  that  I  have  for  many  years  taught  that 
it  is  advisable  and  requisite  to  treat  a  fracture  of  the  lower  end 
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of  the  humerus  with  the  forearm  in  the  right-angled  position. 
I  have  done  so  from  the  deepest  conviction,  and  I  am  more  and 
more  sure  that  this  practice  is  best.  And  when  I  began  to  find 
the  facts  turning  out  in  that  direction  I  became  somewhat  con- 
firmed in  the  correctness  of  my  views. 

6.  I  am  impressed  with  the  purpose  of  not  entering  into  a 
criticism  of  the  views  of  those  who  differ  with  me  in  opinion 
and  practice.  But  I  am  sure  that  the  best  thing  I  can  do  with 
the  above  cases  is  to  tell  other  surgeons  about  them ;  in  very 
truth,  this  is  in  the  line  of  my  duty,  a  duty  which  I  cannot 
leave  undone. 

But  I  have  other  cases  to  report,  in  which  I  did  not  perform 
any  cutting  operation ;  they  constitute  additional  evidence  rele- 
vant to  the  issue  that  has  been  raised — the  issue  bearing  upon 
the  position  of  the  forearm  in  the  treatment  of  fracture  of  the 
lower  end  of  the  humerus.  In  these  cases  I  used  force  to  bring 
the  forearm  into  position  where  it  might  be  made  useful  to  its 
possessor.  Let  me  briefly  give  the  main  points  in  the  clinical 
history  of  these  cases : 

Case  VI. — In  April,  1886,  a  nine-year-old  errand-boy  in  one  of 
our  dry  goods  stores  was  sliding  down  the  baluster,  and  fell  upon  his 
left  elbow,  breaking  both  condyles.  His  mother  brought  him  to  my 
office,  where  I  reduced  the  fragments  to  place  and  put  his  injured 
limb  upon  a  right-angled  splint.  He  did  not  return  as  I  directed  him, 
and  I  did  not  see  him  again  for  eight  or  ten  weeks.  Then  he  came 
back  with  his  injured  elbow  firmly  ankylosed,  the  forearm  being 
about  midway  between  right-angled  flexion  and  complete  extension. 
He  had  been  under  the  care  of  another  surgeon,  who  had  removed 
my  splint  and  then  put  on  an  anterior  splint  which  kept  the  forearm 
midway  between  complete  extension  and  right-angled  flexion.  An 
exsection  of  the  elbow-joint  was  not  consented  to  in  this  case.  It 
took  about  eight  months  to  get  the  forearm  up  to  a  right  angle  with 
the  arm  by  means  of  oft-repeated  and  persistent  efforts  and  the  use  of 
great  force,  and  during  this  period  I  gave  the  patient  ether  four  times 
in  order  to  facilitate  the  manipulations. 

Case  VII. — A  twelve-year-old  school-boy  while  boxing  with  his 
brother  fell  upon  the  floor  and  broke  off  .the  external  condyle  of  the 
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right  humerus,  when  the  forearm  became  dislocated  backward.  He 
was  sent  to  my  clinic  November  2,  1892,  having  a  perforated  metallic 
splint  on  the  anterior  surface  of  the  limb,  with  the  forearm  about 
midway  between  complete  extension  and  right-angled  flexion.  I 
removed  this  splint  and  found  that  the  elbow-joint  was  quite  immova- 
ble and  useless.  The  patient  was  seated  in  a  chair,  and  I  stood 
behind  his  right  shoulder,  so  as  to  prevent  him  moving  it  backward, 
and  then  I  reached  over  and  took  hold  of  his  right  forearm,  and 
employed  great  force  in  order  to  flex  it  up  to  a  right  angle  with  the 
arm,  infracting  the  lower  end  of  the  humerus  in  the  process.  The 
forearm  stopped  immovably  in  this  position,  and  I  was  obliged  to 
desist  in  my  efforts.  Then  I  put  the  limb  upon  a  right-angled  splint. 
The  doctor  who  had  this  case  under  treatment  said  that  he  used  a 
right-angled  splint  for  about  four  weeks  and  then  removed  it.  In 
about  ten  days  the  forearm  became  extended,  when  he  applied  the 
obtuse- angled  splint  I  found  on  his  patient's  limb.  The  forcible 
flexion  of  the  forearm  injured  the  ulnar  nerve,  causing  much  pain,  but 
after  a  few  weeks  it  fortunately  recovered.  The  elbow-joint  has  only 
very  slight  motion,  yet  the  limb  is  very  useful. 

Case  VIII. — In  April,  1884,  a  man,  aged  about  forty-nine  years, 
came  to  my  clinic  having  his  right  elbow  ankylosed,  with  the  forearm 
fully  extended.  He  said  that  he  fell  five  weeks  previous  and  fractured 
his  elbow,  and  that  a  homoeopath  had  treated  his  injury  with  a  straight 
splint,  which  had  been  removed  a  few  days  before  he  came  to  consult 
me.  The  limb  was  hanging  by  his  side  and  useless.  I  began  to 
forcibly  flex  the  forearm,  when  the  pain  was  so  great  that  I  gave  him 
ether  in  order  to  complete  the  operation.  Before  the  forearm  came  up  to 
a  right  angle  with  the  arm  I  made  a  compound  fracture  of  the  olecra- 
non, causing  profuse  hemorrhage.  I  then  completed  the  operation  and 
placed  the  limb  upon  a  right-angled  splint.  In  two  or  three  days  I 
began  passive  motion  of  the  elbow-joint,  and  kept  it  up  every  three 
or  four  days  until  the  time  of  his  leaving  the  hospital.  After  several 
weeks  I  succeeded  in  giving  this  patient  a  strong  and  useful  limb ;  the 
motion  of  the  elbow-joint  was  more  than  one-half  the  normal  and  the 
man  was  able  to  resume  his  work. 

Case  IX. — In  November,  1880,  I  saw  Miss  B.,  aged  eighteen  years, 
with  her  family  physician.  Her  left  elbow  had  been  broken,  and  the 
fragments  of  the  condyles  had  been  carried  backward  with  the  upper 
end  of   the  forearm.      An  anterior  obtuse-angled  splint   had   been 
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applied,  so  as  to  keep  the  forearm  about  midway  between  complete 
extension  and  right-angled  flexion.  When  I  saw  the  patient  the  re- 
sistance to  flexion  of  the  forearm  was  very  great,  the  elbow-joint  being 
quite  immovable.  I  gave  her  ether,  and  finally,  after  the  use  of  very 
great  force,  got  the  forearm  to  move  upward  a  short  distance.  I 
repeated  this  attempt  at  two  subsequent  times,  but  could  not  even 
then  flex  the  forearm  up  quite  to  a  right  angle  with  the  arm.  In  the 
meantime  the  family  physician  kept  up  passive  motion  as  well  as  he 
could  under  the  circumstances.  It  appeared  to  me  as  if  the  lower  end 
of  the  diaphysis  of  the  humerus  came  against  the  bones  of  the  fore- 
arm and  prevented  their  flexion.  I  could  have  removed  some  of  the 
disability  by  an  exsection  operation,  but  the  friends  of  the  patient 
refused  to  have  any  operative  interference. 

Case  X. — A  strong  laborer,  aged  about  forty-five  years,  came  to 
my  clinic  in  1890,  after  having  had  a  fracture  of  the  lower  end  of  the 
right  humerus  treated  by  means  of  a  nearly  straight  splint.  The 
forearm  could  be  flexed  only  a  little  beyond  the  mid-point  between 
complete  extension  and  right-angled  flexion.  The  flexion  of  the 
forearm  stopped  at  this  point,  because  there  was  a  considerable  piece 
of  bone  interposed  between  the  lower  end  of  the  humerus  and  the 
upper  ends  of  the  radius  and  ulna.  His  limb  was  quite  strong,  but 
it  was  very  much  disabled,  since  the  forearm  could  not  be  put  into  a 
position  where  it  could  be  made  useful.  He  most  emphatically  de- 
clined to  submit  to  an  operation  of  any  kind,  and  went  away  with  his 
much-disabled  limb. 

The  clinical  histories  of  these  nine  cases,  five  of  cutting  oper- 
ation and  four  of  joint  infraction,  are  relevant  as  evidence  in  the 
issue  touching  the  attitude  of  the  forearm  during  the  treatment 
of  fracture  of  the  lower  end  of  the  humerus  ;  such  evidence  can- 
not be  excluded  from  the  facts  which  enable  us  to  come  to  a 
decision  on  this  issue.  That  such  cases  are  possible  must  be 
admitted  beyond  any  reasonable  doubt.  There  are  two  questions 
involved:  1.  How  shall  we  treat  such  cases  when  they  come 
under  our  care  ?     2.   How  can  we  avoid  having  such  cases  ? 

The  first  question  has  already  been  answered  by  the  account 
we  have  given  of  the  nine  cases  above  reported.  That  is,  we 
must  resort  to  forcible  joint  infraction,  or  to  exsection  of  the 
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elbow-joint.  Both  of  these  operations  require  great  skill  and 
much  care  in  their  execution,  and  it  is  certainly  possible  that 
considerable  disability  may  be  left  after  their  performance. 
While  we  may  hope  to  diminish  the  disability  of  the  upper  limb, 
in  the  straight  position,  with  a  stiff  elbow-joint,  it  is  possible  that 
either  of  these  operations  may  be  followed  by  some  surgical 
accident.  But  in  any  such  case  the  advantages  of  an  operation 
must  not  be  left  out  of  view.  Either  infract  or  exsect  the  anky- 
losed  elbow-joint,  and  so  get  the  best  result  possible  under  the 
circumstances. 

How  can  we  avoid  having  such  cases  ?  In  some  cases  of 
fracture  of  the  lower  end  of  the  humerus  we  have  a  movable 
elbow-joint.  In  other  cases,  no  matter  what  the  treatment,  we 
have  a  stiff  elbow-joint.  It  is  frankly  and  fully  admitted  that  the 
attitude  of  the  forearm  during  treatment  of  fracture  of  the  lower 
end  of  the  humerus,  in  which  there  results  a  movable  joint,  is 
not  material.  But  it  does  make  a  very  considerable  difference 
what  the  attitude  of  the  forearm  is  in  those  cases  of  this  fracture 
in  which  there  results  a  stiff  elbow-joint.  To  say  that  the  dis- 
placed fragments  of  a  broken  elbow  can  have  better  reduction 
when  the  forearm  is  extended  is  a  very  weak  kind  of  evidence, 
for  that  does  not  prevent  ankylosis  from  taking  place.  In  order 
to  obtain  a  useful  limb  it  may  be  permissible  for  the  surgeon  to 
leave  his  patient's  limb  with  some  deformity.  But  it  is  not  the 
best  surgery  to  leave  your  patient's  limb  greatly  disabled 
by  trying  to  get  complete  reduction  of  the  displaced  frag- 
ments. 

The  best  way  to  avoid  having  such  cases,  as  I  have  reported 
above,  would  be  to  treat  cases  of  fracture  of  the  lower  end  of  the 
humerus  with  the  forearm  in  the  right-angled  position. 

It  is  proper  to  add  a  few  other  points  on  this  issue  by  way  of 
suggestion.  Every  surgeon  knows  the  advantage  that  comes  to 
a  patient  with  a  fracture  when  he  can  be  up  and  about,  and  not 
confined  to  his  bed.  It  is  not  advisable  to  let  a  patient  go  about 
with  his  upper  limb  hanging  down  by  his  side  when  it  is  encased 
in  splints  for  keeping  bony  fragments  in  place ;  it  is  better  for 
such  a  patient  to  be  in  his  bed.     In  the  treatment  of  fractures 
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of  the  elbow  it  is  my  custom  to  put  on  a  right-angled  splint, 
and  apply  a  sling  bandage  to  the  forearm,  and  then  let  the 
patient  go  about  and  even  attend  to  his  business  as  far  as  he  can, 
only  he  is  required  to  use  as  much  care  as  possible  under  the 
circumstances,  in  order  to  prevent  re-displacement  of  the  bony 
fragments. 


CLINICAL  AND  MEDICO-LEGAL  OBSERVATIONS  IN 
CERTAIN    FORMS   OF   SPINAL   INJURY. 


BY  PERRY  H.  MILLARD,  M.D. 

PROFESSOR   OF  THE  PRINCIPLES  OF  SURGERY  AND  MEDICAL  JURISPRUDENCE, 
UNIVERSITY  OF  MINNESOTA. 


It  is  the  purpose  of  this  paper  to  direct  attention  to  the  class 
of  spinal  injuries  followed  by  a  train  of  vague  and  indefinite 
symptoms  that  are  particularly  manifest  at  remote  periods  of 
time  subsequent  to  the  receipt  of  the  traumatism.  It  is  cus- 
tomary to  classify  injuries  of  the  cord  and  its  immediate  envi- 
ronment as  follows : 

1.  Those  injuries  affecting  the  vertebral  cartilages  and  liga- 
ments without  an  involvement  of  the  cord  and  its  membranes  at 
the  time  of  the  accident. 

2.  Vascular  injuries  of  the  cord  and  membranes. 

3.  Injuries  of  the  cord  substance,  whether  demonstrable  or 
not  at  the  time  of  the  accident. 

Basing  my  opinion  upon  a  somewhat  varied  and  large  experi- 
ence and  observation,  I  conclude  that  a  large  majority  of  these 
injuries  in  the  region  of  the  cord  are  confined  in  their  immedi- 
ate and  remote  manifestations  to  the  muscles  and  vertebral  liga- 
ments. In  a  small  proportion  of  cases  we  have  manifest  imme- 
diately evidence  of  a  gross  cord  lesion,  frequently  associated 
with  a  fracture  or  dislocation  of  the  vertebra.  In  a  smaller 
proportion  of  cases  the  evidence  of  a  lesion  to  the  cord  may  not 
manifest  itself  until  some  hours  or  days  subsequent  to  the 
receipt  of  the  injury ;  while  in  the  minimum  of  cases  the  un- 
mistakable evidence  of  a  lesion  may  first  appear  at  quite 
remote  periods  of  time  thereafter. 

Injuries  followed  by  gross  lesions  are  rarely  encountered  in 
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court.  A  large  majority  of  the  victims  perish.  In  the  cases 
surviving,  if  accompanied  with  a  liability,  they  are  generally 
compromised  before  coming  to  trial,  consequently  a  large  majority 
of  the  medico-legal  cases  are  of  the  variety  known  as  sprains 
or  contusions  of  the  muscles  and  vertebral  ligaments,  and  not 
accompanied  by  an  injury  directly  or  indirectly  to  the  cord 
proper.  It  has  been  customary  with  many  writers,  notably 
Erichsen,  to  assert  concussion  of  the  cord  as  being  the  etio- 
logical factor  in  the  symptomatology  of  the  vast  majority  of 
these  cases.  From  a  period  of  time  covering  two  decades  the 
views  of  Erichsen  have  been  quite  generally  recognized  by  the 
profession.  By  concussion  we  understand  to  imply  an  arrest, 
partial  or  complete,  of  the  normal  molecular  life  of  the  tissue. 
When  the  injury  was  in  the  vicinity  of  the  spinal  column,  and 
there  was  not  resulting  directly  therefrom  a  gross  lesion,  we 
have  generally  considered  any  or  all  the  varied  train  of  symptoms 
resulting  therefrom  as  due  to  an  arrest  of  the  normal  molecular 
function  of  the  cord,  or  spinal  concussion.  A  large  majority  of 
the  surgeons  of  to-day  deny  emphatically  that  the  cord  can  be 
readily  concussed.  In  cases  of  extreme  flexion,  however,  where 
the  force  of  the  vulnerating  body  is  crushing,  we  may  have  re- 
sulting therefrom  a  concussion,  contusion,  or  laceration  of  the 
cord  proper.  In  the  latter  school  of  cases,  unfortunately  for  the 
patient,  we  have  manifest  a  gross  lesion,  followed  in  a  large 
majority  of  cases  by  early  death.  Hippocrates  asserted  that  no 
injury  to  the  head,  however  trifling,  should  be  despised  or  over- 
looked. In  Mr.  Erichsen's  series  of  lectures,  first  published  in 
1866,  he  applies  the  aphorism  of  Hippocrates  to  all  injuries  of 
the  cord  and  its  immediate  environment.  That  the  spinal 
column  and  its  contents  are  not  as  sensitive  to  traumatisms  as 
the  brain,  we  fully  recognize  at  the  present  day.  It  is  differently 
situated  and  differently  protected. 

1st.  The  brain  is  more  vascular  than  the  cord. 

2d.  It  is  in  closer  proximity  to  the  surrounding  osseous  walls. 

3d.  It  is  not  suspended  as  is  the  cord. 

4th.  It  is  heavier  than  the  cord,  and  responds  more  directly 
to  vulnerating  bodies. 
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5th.  The  weight,  position  by  suspension,  and  protection  of  the 
cord  is  such  that  it  will  tolerate  a  traumatism  that  in  other 
regions  of  the  body,  particularly  the  cranium,  would  immediately 
be  followed  by  serious  results. 

Mr.  Erichsen,  with  several  eminent  neurologists,  maintains 
that,  as  a  result  of  a  molecular  arrest  or  concussion,  there 
resulted  months  thereafter  grave  lesions  ending  in  death,  or  a 
varied  train  of  symptoms  pointing  to  functional  disturbances  only 
that  render  the  patient's  existence  most  unbearable. 

In  the  study  of  these  cases  we  will  do  well  to  overlook 
Erichsen's  concussion  theory  entirely,  and  determine  the  prob- 
able future  behavior  of  a  given  case  by  an  investigation  of  the 
patient's  general  condition  of  health  at  the  time  or  before  the 
receipt  of  the  injury ;  likewise  from  a  physical  and  psychical 
standpoint  It  is  my  opinion  that  the  very  few  cases  terminating 
in  lesions  at  very  remote  periods  are  not  due  to  local  changes, 
but  rather  due,  very  greatly  at  least,  to  certain  dyscrasiae  or  pre- 
existing panpathic  conditions.  With  recent  progress  in  the 
surgery  of  the  central  nervous  system  and  nerve  trunks  we  have 
ascertained  that  there  exists  a  great  regularity  in  the  repair  of  im- 
portant nerve  structures  subsequent  to  the  receipt  of  a  trauma- 
tism. Regeneration  of  nerve  tissue  is  the  rule,  not  the  exception. 
In  some  of  the  lower  animals  the  entire  cord  is  regenerated  sub- 
sequent to  its  removal.  Experience  and  observations  convince 
us  that  the  quite  uniform  tendency  of  injuries  to  nerve  trunks  is 
toward  repair  or  regeneration.  Particularly  does  this  apply  to 
the  young  and  middle  ages  of  life. 

Confining  this  paper  to  the  class  of  cases  most  frequently  en- 
countered in  court  and  to  the  ones  that  in  their  subsequent 
behavior  are  the  cause  of  the  greatest  amount  of  criticism,  we 
must  confine  our  attention  to  those  cases  classified  as  developing 
organic  lesions  at  remote  periods  of  time  and  those  recently 
classified  and  recognized  as  traumatic  neuroses.  If  we  deny  the 
concussion  theory  with  its  subsequent  lesions,  we  would  natu- 
rally infer  that  there  occurred  in  those  cases  followed  by  remote 
lesions,  one  of  two  conditions :  first,  that  there  resulted  at  the 
time  of  the  injury  an  actual  cord  lesion  that  was  insignificant  at 
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the  time  of  its  receipt  and  was  the  factor  in  developing  remote 
degenerative  changes ;  or  that  these  lesions  resulted  from  the 
general  shock,  physical  and  psychical.  It  is  my  opinion  that  in 
the  small  proportion  of  cases  of  spinal  injury  that  develop  a 
remote  lesion,  it  is  due  in  most  cases  to  the  minute  lesion 
occurring  at  the  time  of  the  accident.  If  not,  we  are  forced  to 
admit  that  a  trifling  injury,  having  little  or  no  effect  upon  the 
patient  at  the  time  of  its  receipt,  is  attended  with  a  degenerative 
lesion  resulting  in  purely  functional  disturbances.  If  the  lesion 
develops  in  the  latter  class  of  cases  it  can  only  be  inferred  that 
there  exists  a  dyscrasia  or  pronounced  impairment  of  the  vital 
forces  at  the  time  of  injury.  Given  a  normal  condition  of  health, 
or  a  near  approach  thereto,  the  recognized  tendency  following 
the  class  of  cases  referred  to  in  this  paper  is  toward  recovery. 
Given  a  pronounced  impairment  of  the  vital  forces  upon  the 
receipt  of  an  injury,  we  conceive  that  in  a  small  proportion  of 
cases  we  may  have  resulting  therefrom  a  lesion  that  may  develop 
at  remote  periods  of  time  subsequent  to  the  receipt  of  the  injury. 
The  exact  factors  leading  to  the  result  of  the  lesion  is  not  fully 
understood ;  the  consensus  of  opinion  seems  to  be,  however,  to 
ascribe  the  result  as  greatly  due  to  trophic  innervation,  particu- 
larly of  the  vasomotor  nervous  system. 

To  Oppenheim  is  given  the  credit  of  first  suggesting  the  term 
traumatic  neuroses  to  the  class  of  cases  particularly  referred  to 
in  this  paper.  It  is  certainly  easier  to  make  an  analysis  of  these 
cases  under  this  nomenclature  than  by  referring  them  to  the  so- 
called  Erichsen's  disease,  spinal  concussion,  etc.  It  is  my 
opinion  that  few,  if  any,  of  the  symptoms  arising  in  these  cases 
can  be  due  to  a  concussion,  immediate  or  remote.  It  is  certainly 
more  in  keeping  with  modern  physiological  and  pathological 
views  to  refer  the  results  as  arising  from  minute  cord  lesions, 
remote  changes  following  vasomotor  defects,  and  to  the  purely 
neurotic  condition,  resulting  in  its  most  characteristic  psychical 
features.  Oppenheim  has  made  some  most  valuable  contribu- 
tions in  recent  years  upon  these  injuries  so  frequently  followed 
by  functional  disturbances.  He  particularly  calls  our  attention 
to  the  conflict  in  attempts  at  diagnosis  and  the  great  variety  and 
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diversity  of  symptoms  arising  therefrom.  Westphal  refers  these 
symptoms  in  a  majority  of  cases  as  being  due  to  small  myelitic 
points  and  analogous  to  multiple  sclerosis.  Ziegler  referred 
them  to  spinal  irritation  ;  some  writers  to  traumatic  neurasthe- 
nia; while  Oppenheim  changed  his  original  views  of  organic 
lesions,  which  he  had  imbibed  from  his  teacher,  Westphal,  and 
suggested  that,  in  lieu  of  spinal  concussion,  we  adopt  the  term 
traumatic  neuroses,  thereby  discarding  his  earlier  views  of  a 
lesion. 

The  accompanying  classification  by  Seguin  gives  a  fair  impres- 
sion of  the  scope  of  these  cases  not  manifesting  the  gross  lesion 
of  the  cord  at  the  time  of  injury : 


Injuries  to  the  ner- 
vous system  with- 
out evident  gross  "j 
lesions.  Physical 
and  psychical 
shock. 


Immediate 
symptoms. 


Late  or 
secondary 
symptoms. 


12" 
I  3. 


i  5. 


Transitory  paralysis. 
Diabetes  (mellitus  or  insipidus). 
Amnesia  (total  or  partial). 
"  Traumatic  neuroses." 

a.  Psychic  (depression  or  hypochondriasis). 

b.  Hysterical  or  neurasthenic. 

c.  Local  or  neural. 

Paralytic  and  atrophic  symptoms  (sclerosis 
and  progressive  muscular  atrophy);  dementia 
paralytica;  epilepsy. 

Pott's  disease  of  the  spine ;  cerebral  tumors. 

Malingering. 


While  we  recognize  that  rapid  progress  is  being  made  in  neu- 
rology, we  are  forced  to  suggest  that  this  branch  of  special  work 
is  quite  far  from  being  an  exact  science.  A  prominent  neurolo- 
gist in  a  recent  paper  asserts  that  upon  the  subject  of  spinal 
injuries  neurologists  are  iconoclasts  and  that  an  authoritative 
book  upon  this  subject  has  not  been  written,  and  that  when  it  is 
written  it  will  not  emanate  from  the  pen  of  a  surgeon.  Looking 
at  existing  literature  on  this  topic  from  a  surgeon's  standpoint,  I 
quite  fully  agree  with  my  friend  the  neurologist,  that  an  author- 
itative book  has  not  yet  been  written.  We  care  not  its  source 
when  issued,  but  in  the  interests  of  justice  we  sincerely  trust 
that  it  may  soon  be  forthcoming.  It  is  well  known  that  the 
subsequent  history  of  these  cases  after  successful  litigation  is  not 
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in  accord  with  the  prognosis  so  freely  volunteered  by  the  plain- 
tiff's expert  at  the  time  of  the  trial.  Following  a  great  portion 
of  this  litigation  the  withered  limb  suddenly  regains  its  useful- 
ness, and  the  crutch  and  cane  are  discarded  and  at  a  time  least 
expected  by  the  public  or  the  credulous  jury.  Millions  of  dol- 
lars have  been  wrongfully  filched  from  the  coffers  of  railway 
corporations  in  the  last  few  years.  An  examination  of  the  records 
of  the  United  States  and  District  Courts  of  St.  Paul  will  reveal 
that  in  the  period  of  one  year,  verdicts  of  several  hundred  thou- 
sand dollars  have  been  rendered  against  corporations  for  personal 
injuries.  In  one  court  verdicts  amounting  to  fifty-five  thousand 
seven  hundred  and  fifty  dollars  appear  against  one  railway  com- 
pany alone  in  a  period  approximating  one  year.  From  the 
nature  of  the  evidence  in  these  cases  the  public  will  readily 
infer  that  the  knowledge  possessed  of  the  pathology  and  prog- 
nosis of  these  cases  was  painfully  uncertain,  or  that  the  average 
expert  was  a  most  unreliable  witness.  We  are  not  disposed  to 
criticise  Judge  Storey  too  sharply  in  dividing  unreliable  witnesses 
into  three  classes,  as  follows  :  "  Liars,  blanked  liars,  and  medical 
experts." 

The  acute  observer  will  ascertain  upon  analysis  of  the  causes 
leading  to  the  fierce  criticism  of  the  profession  by  the  public 
that  there  are  many  factors  that  have  been  potent  in  bringing 
about  the  present  situation.  First,  one  of  the  principal  causes 
lies  in  the  unfavorable  attitude  of  the  public  and  bar  in  regard 
to  medical  evidence.  This  is  wholly  or  very  greatly  due  to  the 
entire  absence  of  any  efficient  statutes  regulating  the  selection  of 
experts  or  the  manner  of  eliciting  evidence  before  the  courts 
and  jury.  The  regulation  of  expert  evidence,  both  medical  and 
scientific,  has  never  been  protected  or  regulated  in  America  by 
adequate  statutory  enactments.  In  most  countries  the  expert  is 
selected  for  recognized  fitness  by  an  impartial  judge.  The  ab- 
sence of  statutory  regulations  governing  this  entire  subject  of 
expert  testimony  places  the  witness  of  opinion  upon  the  same 
footing  as  the  witness  of  fact.  This  custom  makes  him  subject 
to  the  same  questionable  privileges  regarding  procedure  in  ex- 
amination that  is  accorded  in  the  examination  of  the  witness  of 
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fact.  The  experts  or  witnesses  of  opinion  should  be  wholly 
independent  of  influence,  and  permitted  to  arrive  at  their  con- 
clusions in  their  own  professional  manner.  The  second  greatest 
factor  bringing  about  the  present  public  sentiment  undoubtedly 
lies  in  our  inability  to  arrive  at  a  definite  diagnosis  and  afford  a 
probable  prognosis  of  a  very  large  proportion  of  these  cases. 
An  element  of  uncertainty  will  continue  to  exist  in  a  very  large 
proportion  of  these  cases.  Particularly  does  this  apply  to  their 
prognosis.  If  we  exercise  the  same  conservatism,  however,  in 
the  witness-box  that  we  do  at  the  bedside  there  will  be  fewer 
cases  of  outraged  justice,  and  the  traduced  name  of  the  profes- 
sion will  receive  less  opprobrium. 


DISLOCATIONS   AND    INJURIES   OF  THE 
SEMILUNAR   CARTILAGES. 


By  S.  J.  MIXTER,  M.D., 

BOSTON. 


Every  surgeon  who  has  had  charge  of  a  large  out-patient 
clinic  will  probably  agree  with  the  statement  that,  next  to 
chronic  ulcers  of  the  leg,  "  chronic  knees  "  take  up  more  of  the 
dresser's  time  and  bandages,  and  as  a  rule  excite  less  interest, 
than  almost  any  other  class  of  cases.  These  patients,  like 
those  with  ulcer  of  the  leg,  come  for  weeks  or  months,  and 
seldom  have  the  time  or  patience  to  continue  the  treatment 
until  thoroughly  cured  (when  this  is  perhaps  possible),  and  after 
a  longer  or  a  shorter  period  they  appear  again  in  a  worse  con- 
dition than  ever.  The  fact  that  very  few  hospitals  will  admit 
these  chronic  cases  to  their  wards  renders  their  proper  treat- 
ment almost  impossible,  and  so  the  patient  often  becomes  more 
or  less  disabled  for  life.  It  is  to  one  division  of  the  "  chronic- 
knee  "  class  that  it  is  intended  to  call  attention  in  this  paper,  as 
there  is  reason  to  believe  that  if  a  diagnosis  of  the  exact  lesion 
present  is  made,  its  cure  is  not  a  difficult  matter,  and  that  many 
cases  may  be  prevented  from  becoming  "  chronic  "  if  properly 
treated  at  an  early  stage.  The  cases  referred  to  are  those  which 
are  often  the  result  of  some  injury  to  or  even  twist  of  the 
knee.  This  injury  may  cause,  at  once,  severe  pain,  together 
with  a  "  catching  "  or  "  locking"  of  the  knee,  and  is  usually 
followed  by  a  more  or  less  persistent  effusion  in  the  joint. 
This  history  is  sometimes  repeated  again  and  again  after 
apparent  recovery  from  the  first  acute  result  of  the  injury,  and 
the    patient    never    knows   when    he    may   be    disabled.     This 
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"catch"  or  "  snap  "  may  be  slight  and  simply  cause  a  sharp 
pain  for  a  short  time,  or  it  may  be  so  severe  that  the  patient 
drops  to  the  ground,  absolutely  unable  to  use  the  limb  until  a 
sudden  motion  seems  to  slip  something  into  place,  and  after  a 
few  hours  the  joint  is  filled  with  a  serous  fluid,  and  the  old  story 
of  splint,  bandage,  and  rest  begins  again. 

This  history  at  once  suggests  two  possible  conditions  of  the 
joint:  one  is  "floating  cartilage,"  that  is,  one  or  more  free 
smooth  bodies  which  can  be  moved  from  place  to  place,  and 
which  sometimes  contain  no  cartilage ;  and  the  other,  some 
abnormal  mobility  of  one  of  the  semilunar  cartilages  that 
allows  it  to  be  caught  between  the  surfaces  of  the  articular 
cartilages.  Often  there  is  no  history  that  would  suggest  dis- 
placement of  anything  in  or  about  the  knee-joint,  and  the 
patient  and  the  doctor  speak  of  "sprained  knee"  or  "possible 
tearing  of  some  of  the  fibres  of  some  ligaments ;"  and  when 
pain,  weakness  and  fluid  in  the  joint  persist  or  recur  in  spite  of 
splint,  knee-cap,  rest,  iodine,  and  so  on  through  the  list,  the 
blame  is  put  upon  everything  and  everybody  concerned  except 
the  one  thing  most  often  responsible — failure  to  reduce  a 
displaced  or  torn  semilunar  cartilage. 

"Floating  cartilage,"  or  "joint  mice,"  I  shall  consider  only 
so  far  as  may  be  necessary  for  differential  diagnosis  and  the 
etiological  relation  between  them  and  injuries  of  the  semilunars. 
Their  treatment  is  a  much  simpler  one  than  is  that  of  movable 
semilunars,  and  there  is  no  question  of  the  advisability  of  their 
removal  when  they  cause  prolonged  synovitis  or  disable  the 
patient. 

In  the  class  under  consideration  the  question  of  operative 
interference  is  often  a  difficult  one  to  decide,  and  even  the  exact 
situation  of  the  lesion  may  be  in  doubt. 

Since  Hay  first  wrote  about  "  internal  derangements  of  the 
knee  "  many  surgeons  have  written  more  or  less  on  the  subject, 
many  of  them  confusing  "  floating  cartilages  "  and  injuries  to 
the  semilunars.  It  is  only  since  aseptic  surgery  made  it 
possible  to  open  the  knee-joint  with  comparative  safety  that 
operation  for  the  relief  of  severe  cases  has  been  recognized  as 
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a  proper  surgical  procedure,  and  the  pathology  and  etiology  of 
the  lesions  have  been  carefully  studied. 

When  a  person  without  previous  history  of  trouble  in  the  joint 
receives  an  injury  to  or  "  twists  "  the  knee,  and  is  immediately 
disabled  by  pain  and  locking  of  the  joint,  the  diagnosis  of  dis- 
location of  one  of  the  cartilages  can  be  made  with  considerable 
certainty,  even  if  the  displaced  cartilage  cannot  be  felt;  and 
manipulation,  with  or  without  ether,  will  generally  relieve  the 
immediate  symptoms.  Mr.  Sandham,  of  Dublin,  in  1844  {Dublin 
Medical  Press,  1844,  vol.  xii.)  describes  the  method  of  reduction 
as  follows :  "  Place  the  patient  on  his  back,  on  the  floor  or 
on  a  sofa,  flex  the  thigh  on  the  pelvis,  then  place  a  hard  pad 
the  size  of  the  thick  part  of  the  forearm  of  the  patient,  or,  what 
is  better,  make  the  patient  place  his  own  arm  under  the  knee- 
joint;  then  flex  the  leg  on  the  thigh,  using  considerable  force, 
the  effect  of  which  will  be  to  separate  the  head  of  the  tibia 
from  the  condyles  of  the  femur  and  give  room  to  the  cartilages 
to  resume  their  natural  position;  turn  the  leg  outward  if  it  be 
the  internal  cartilage,  and  inward  if  it  be  the  external  cartilage. 
One  can  readily  tell  which  way  to  turn  the  leg  when  he  comes 
to  this  point,  because,  if  when  you  commence  to  turn  the  leg 
outward  you  immediately  give  pain,  you  should  cease ;  the 
contrary  direction,  which  gives  trifling  pain,  is  the  proper  one. 
Then,  preserving  the  leg  turned,  you  gradually,  and  without 
using  any  violence  extend  the  limb,  and  you  will  find  the 
cartilage  to  resume  its  natural  position.  An  elastic  knee-cap 
or  the  douche  to  give  tone  to  the  parts  will  prevent  its 
recurrence."  Mr.  Sandham  was  induced  to  write  the  foregoing, 
as  the  mode  of  reduction  previously  described  in  books  is 
unsatisfactory  and  unsuccessful.  He  speaks  from  personal 
experience,  as,  suffering  from  a  dislocation  of  the  internal  car- 
tilage the  accident  happened  to  him.  This  method  he  used 
successfully  on  a  case  of  displacement  of  the  semilunar  cartilage, 
and  it  is  probably  sufficient  to  reduce  certain  forms  of  disloca- 
tions of  comparatively  recent  occurrence,  though  often  etheriza- 
tion would  certainly  be  essential  to  success.  There  are,  however, 
certain   cases  where  such   manipulation  will   absolutely  fail  to 
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relieve  the  symptoms.  There  may  be  such  tearing  of  the 
cartilage  as  well  as  separation  of  the  coronary  ligament  that 
one  or  both  of  the  free  ends  may  become  folded  upon  itself  in 
such  a  way  that  reduction  to  its  proper  place  is  impossible ;  if 
reduced,  there  may  be  so  little  to  hold  it  in  place  that  union 
cannot  follow,  and  it  remains  as  a  constant  source  of  irritation 
in  the  joint  and  danger  to  the  patient,  or,  as  will  be  seen  from 
one  of  the  cases  to  be  reported  later  in  this  paper,  may  serve  as 
starting-points  for  the  development  of  large  floating  cartilages 
in  the  joint. 

After  a  careful  study  of  over  thirty  cases  of  acute  and  chronic 
synovitis  following  injuries  of  the  knee,  I  feel  sure  that  many 
of  them  are  due  to  injury  to  the  semilunars,  and  that  proper 
manipulation  soon  after  the  accident  will  effect  a  reduction  to 
normal  position,  where  they  may  be  retained  by  a  union  of 
the  torn  ligamentous  fibres,  and  thus  a  chronic  "  weak  knee," 
with  tendency  to  catching  and  synovitis,  may  be  averted. 

Almost  every  physician  (general  practitioner  as  well  as 
surgeon)  has  had  to  do  with  cases  of  "sprained  knee"  which 
have  gone  on  and  on  for  weeks  or  months  when  he  had 
mentioned  days  to  the  patient.  May  not  the  long  duration  have 
been  due  to  a  certain  mobility  or  laceration  of  the  cartilage 
acting  as  a  source  of  irritation  ? 

The  following  case  by  Lucas  {British  Medical  Journal, 
November  15,  1879)  gives  a  typical  picture  of  a  severe  form  of 
this  lesion,  and  shows  how  long  a  time  may  elapse  before 
complete  recovery : 

Patient  was  a  laborer,  aged  twenty-one,  who  presented  himself  at 
hospital,  complaining  of  pain  and  loss  of  power  in  right  knee.  He 
gave  the  following  history :  About  two  years  previously,  in  an  attempt 
to  get  out  of  a  hole  in  the  ground  he  had  thrown  his  whole  weight 
on  inner  side  of  right  leg  and  foot,  and  thus  "ricked"  his  knee. 
He  was  weak  in  the  knee  for  some  weeks  after,  but  felt  no  ill  effects 
for  months  before  he  met  with  a  second  injury.  This  occurred  three 
weeks  previously  to  his  seeking  advice.  This  time  he  was  descending 
a  ladder,  and  in  so  doing  gave  his  knee  a  twist  which  ricked  it  a  second 
time.     He  described  the  sensation  as  of  the  knee  becoming  suddenly 


DISLOCATIONS     OF    THE    SEMILUNAR     CARTILAGES.       293 

locked,  causing  a  loss  of  power  in  the  limb.  When  first  seen  there 
was  some  slight  effusion  in  the  joint.  He  complained  of  little  pain, 
but  on  flexing  or  extending  the  joint  a  curious  phenomenon  occurred  : 
when  the  knee  was  about  half  flexed  the  leg  and  foot  jerked  inward 
with  a  sudden  shock,  and  at  the  same  time  a  projection  occurred  at  the 
outer  side  of  the  patella,  which  could  be  seen  and  felt.  The  patient 
then  said  his  knee  was  locked,  but  flexion  with  the  assistance  of  the 
hand  could  be  completed  without  any  great  discomfort.  On  exten- 
sion, the  leg  and  foot  jerked  suddenly  outward,  and  the  semilunar 
cartilage  went  back  into  its  place. 

Treatment. — Knee  strapped  and  retained  on  back  splint  for  two 
or  three  weeks,  but  on  removing  bandages  it  was  found  that  semilunar 
cartilages  slipped  in  and  out  as  before;  knee  was  again  strapped  and 
then  encased  in  plaster- of- Paris  bandage.  This  was  kept  on  for  four 
months,  and  at  end  of  that  time  passive  motion  commenced.  On 
October  30th  he  had  quite  regained  the  movements  of  his  joint,  and 
there  was  no  longer  any  tendency  to  displacement  of  the  cartilage. 
Discharged  cured  six  months  after  he  first  sought  advice. 

The  following  case  reported  by  Brodhurst  shows  one  of  the 
ways  in  which  the  lesion  is  produced  and  also  how  an  error 
in  diagnosis  may  occur. 

(St.  George's  Hospital  reports,  1867,  vol.  ii.)  A  case  of  disloca- 
tion and  partial  rupture  of  the  internal  semilunar. — A  clergyman,  aged 
twenty-five,  while  playing  football  struck  the  ball  on  to  a  hillside,  and 
again  hastily,  missing  it  the  last  attempt.  By  the  force  of  the  blow 
he  was  swung  around  and  fell  to  the  ground.  He  immediately  arose 
and  attempted  to  again  kick  the  ball,  but  could  not.  He  was  forth- 
with unable  to  walk.  Owing  to  swelling  and  effusion,  which  came  on 
rapidly,  nothing  could  be  made  out  at  the  time.  Six  weeks  after  the 
swelling  had  entirely  subsided  he  could  not  walk ;  pressure  of  foot  on 
ground  caused  intense  pain.  Examination  showed  a  loose  body 
lying  on  inner  side  of  knee,  somewhat  obliquely,  immediately  in  front 
of  internal  lateral  ligament.  No  effusion  or  thickening  of  synovia. 
Pain  caused  by  loose  body  rendered  active  treatment  necessary,  and 
operation  for  loose  cartilage  was  performed.  Knife  was  carried  up 
freely  to  cartilage,  but  it  would  not  move ;  it  could  be  readily  seized, 
but  was  evidently  adherent,  and  could  not  be  brought  away  subcu- 
taneously.     It  was,  therefore,  cut  down    upon  and  was    found    to  be 
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held  in  situ  by  a  small  band.  It  was  the  internal  semilunar. 
Wound  dressed,  and  patient  was  able  to  go  skating  fourteen  days  after 
operation. 

I  introduce  these  cases  in  full,  as  they  are  typical  ones  in 
many  ways.  Such  severe  cases  are  occasionally  seen,  but  more 
frequently  one  has  to  do  with  those  where  the  symptoms  are 
less  marked,  though  possibly  caused  by  the  same  lesions  and 
which  can  be  relieved  wholly  or  in  part  by  the  various  forms  of 
treatment  mentioned. 

A  study  of  the  anatomy  of  the  knee-joint,  and  especially  its 
comparison  with  other  large  articulations  liable  to  injury  and 
disease,  is  of  great  value  in  explaining  the  lasting  effects  of 
even  slight  injuries.  Not  only  is  the  synovial  surface  much 
greater  and  perhaps  more  exposed  to  direct  or  indirect  violence, 
but  there  is  no  other  joint  where  there  are  inter-  (or  intra-)  fibro 
cartilages  so  loosely  attached  or  liable  to  such  severe  pressure 
between  two  opposed  surfaces.  The  leverage  by  the  strong 
crucial  lateral  ligaments  is  very  powerful,  and  sufficient  to 
explain  the  crushing  and  tearing  of  a  meniscus  caught  between 
their  articular  surfaces.  Here  we  have  an  explanation  of  the 
very  much  more  frequent  occurrence  of  "  floating "  or  free 
cartilages  in  the  knee  than  in  any  other  joint,  but  true 
cartilaginous  free  bodies  are  seldom  found  in  other  articular 
cavities.  One  of  the  cases  reported  below  is  especially 
interesting  as  showing  the  origin  of  the  free  mass  from  the 
torn  semilunar. 

The  brilliant  results  of  Annandale's  operation  of  stitching 
the  movable  cartilage  in  place  should  encourage  surgeons  to 
operate  on  persons  having  cartilages  liable  to  "  slip  out," 
especially  when  the  patient's  occupation  is  such  that  a  fall  from 
a  ladder  or  staging  is  a  probable  result  of  such  an  occurrence. 
When  the  cartilage  is  attached  at  both  ends  this  operation  is 
probably  the  best  one,  but  when  torn  completely  across,  the 
removal  of  the  free  portion  is  indicated. 

The  following  cases  have  been  selected  as  showing  different 
forms  of  this  lesion : 
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Case  I.  A  stout,  healthy  house  carpenter  consulted  me  at  the 
Out-patient  Department  of  the  Massachusetts  General  Hospital,  about 
three  years  ago,  for  a  "slipping  in  the  knee."  There  was  no  history 
of  severe  injury  to  the  knee,  but  for  a  year  past  he  had  been  liable  to 
some  "slip"  or  "catch"  of  such  severity  that  he  would  fall  to  the 
ground  wherever  he  might  be.  Fortunately  this  had  never  happened 
while  he  was  on  a  ladder  or  staging,  but  as  the  catches  were  becoming 
more  frequent  he  had  decided  to  have  an  operation  performed  if  it 
promised  a  cure ;  otherwise  he  must  give  up  his  trade,  which  meant  a 
great  loss  to  him  and  his  family.  On  careful  examination  of  the 
knee  by  several  of  the  hospital  surgeons  absolutely  nothing  could  be 
discovered  out  of  place  about  the  joint,  and  he  was  advised  to  give  up 
all  idea  of  operation.  I  have  never  seen  him  since.  I  think  this  was 
a  most  suitable  case  for  exploration  at  least. 

Case  II.  A  young  woman  (patient  of  Dr.  E.  H.  Bigelow,  of  Fram- 
ingham,)  slipped  and  twisted  her  knee  while  in  her  bedroom.  Pain  and 
swelling  followed  immediately,  and  she  was  unable  to  move  the  joint. 
Owing  to  the  great  pain  and  tenderness,  no  thorough  examination 
could  be  made,  and  she  laid  in  her  bed  with  her  knee  semi-flextd. 
Consent  having  been  obtained  after  several  days,  I  etherized  her,  and 
on  flexing  and  extending  the  knee,  a  loud  snap  was  heard,  and  the  joint 
which  before  moved  with  difficulty  at  once  moved  freely.  After  a 
few  days  the  swelling  subsided,  and  there  has  been  no  trouble  since. 

Case  III.  A  specimen  from  dissecting-room.  No  history.  This 
shows  an  internal  semilunar  cartilage  torn  across  at  its  posterior 
attachment  and  folded  forward  on  itself  like  a  hinge.  There  is  a  well- 
marked  and  slightly  roughened  groove  in  the  articular  cartilage  of  the 
femur.  This  torn  cartilage  must  have  caused  a  very  considerable 
amount  of  disturbance  in  the  joint,  and  could  easily  have  been 
removed  by  operation.  This  specimen  is  a  very  valuable  one,  as  there 
are  very  few  in  any  of  the  museums,  and  I  have  examined  several 
hundred  knees  without  finding  another. 

Case  IV.  A  strong,  healthy  man  while  playing  with  some  children 
vaulted  over  a  low  rail,  striking  on  an  uneven  surface  and  twisting  his 
knee.  I  saw  him  within  a  few  minutes,  and  could  make  out  nothing 
but  the  swelling  and  general  tenderness  of  the  joint,  both  of  which 
rapidly  increased.  A  ham- splint  was  applied,  and  after  some  weeks 
the  knee  was  nearly  well.  From  this  time  on  for  a  period  of  five 
years  I  had  him  under  almost  constant  observation,  and  during  that 
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time  there  was  some  weakness  of  the  knee  ;  generally  some  effusion, 
and  at  intervals  of  some  weeks,  or  occasionally  months,  something  would 
"  catch"  in  the  joint,  and  the  condition  would  be  as  bad  as  ever. 
Repeated  attempts  were  made  to  find  some  loose  or  floating  cartilage, 
but  nothing  was  discovered  until  a  little  over  five  years  after  the 
accident,  when,  with  a  snap,  a  movable  body  appeared  on  the  inside 
of  the  joint.  I  at  once  put  the  patient  to  bed,  with  his  leg  on  a  splint  to 
prevent  the  movement  of  the  loose  body ;  and  the  next  day,  after 
thorough  preparation  of  the  limb,  I  opened  the  joint,  using  cocaine 
as  a  local  anaesthetic.  The  mass  was  readily  seized  with  forceps,  but 
could  not  be  removed,  as  it  was  firmly  attached.  The  incision  was 
made  longer,  when  it  was  seen  that  the  body  held  by  the  forceps  was 
the  torn  internal  meniscus,  which  I  cut  off  at  the  point  of  attachment. 
The  piece  removed  was  about  one  and  one-quarter  inches  in  length. 
The  joint  was  carefully  closed  and  recovery  was  uninterrupted.  Since 
then  there  has  been  no  effusion. 

Case  V.  A  strong  healthy  man  about  forty  years  of  age,  mill-hand. 
About  five  months  before  he  entered  the  Massachusetts  General 
Hospital  he  fell  and  twisted  his  knee.  Pain  and  effusion  followed,  and 
he  had  since  been  absolutely  unable  to  work,  though  he  had  been 
treated  with  splint,  rest,  etc.,  during  the  first  two  months.  After  the 
removal  of  the  splint  he  would  be  suddenly  stopped  by  a  severe  pain 
in  the  knee,  which  was  always  referred  to  the  region  of  the  outer 
meniscus,  and  though  generally  the  disability  passed  away  in  a  short 
time,  there  were  sometimes  days  when  he  could  hardly  step.  The 
joint  had  continued  swollen.  On  examination  I  could  feel  a  slight 
movable  projecting  mass  just  at  the  upper  edge  of  the  tibia.  The 
joint  being  opened  at  this  point  it  was  found  that  the  nodule  felt  was 
the  end  of  a  torn  fragment  of  the  semilunar,  folded  forward  and 
outward  on  itself,  exactly  like  the  specimen  described  in  Case  III. 
At  its  point  of  attachment,  where  it  was  bent  like  a  hinge,  it  was  tightly 
pinched  by  the  opposed  surfaces  of  the  tibia  and  femur,  and  showed 
very  plainly  the  effects  of  pressure  and  erosion.  Perhaps  in  time  it 
would  have  been  entirely  separated  and  become  a  floating  cartilage. 
It  was  divided  smoothly  at  its  point  of  attachment,  and  the  man  left 
the  hospital  in  eleven  days  without  a  particle  of  swelling  or  a 
symptom,  but  still  wearing  a  ham-splint  to  guard  against  accident. 

Case  VI.  A  strong  healthy  young  man  fell  from  a  tree  ten  months 
ago,  injuring  his  knee.     He  had  never  had  the  slightest  trouble  in  the 
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joint  before  the  accident.  Though  the  swelling  remained  after  the 
first  acute  symptoms,  he  was  able  to  work  about  the  railroad,  but  soon 
began  to  have  the  typical  "catch"  in  the  knee,  and  discovered  a 
hard  body  that  he  could  move  from  one  part  of  the  joint  to  another. 
This  mass  increased  in  size,  and  one  or  two  others  appeared.  One 
day,  when  turning  suddenly  to  look  at  an  approaching  train,  his  knee 
locked  and  he  fell,  and  he  had  barely  time  to  roll  off  the  track  to  avoid 
the  train.  He  wished  to  have  anything  done  rather  than  to  run  such 
a  risk  again.  On  his  entrance  to  the  hospital  I  found  two  large 
movable  bodies  in  the  joint,  and  I  could  also  feel  a  small,  somewhat 
movable  mass  the  size  of  a  large  bean,  just  over  the  internal  semilunar. 
The  joint  was  opened  over  this  smaller  mass,  when  it  was  found  to  be 
made  up  of  a  large  number  of  small  cartilaginous  bodies,  many  of 
them  connected  together  by  slender  bands,  the  whole  mass  being  in 
a  synovial  cavity  communicating  with  the  knee  joint  by  a  small 
opening.  The  largest  of  these  connected  fragments  was  almost 
exactly  the  shape  of  a  fragment  of  the  semilunar,  and  it  was  found 
that  that  cartilage  was  missing  at  this  point ;  in  other  words,  the 
semilunar  had  been  violently  torn,  its  ragged  and  free  edges  had  been 
broken  up  by  repeated  pinches  of  the  joint,  and  some  of  these  pieces 
escaping  into  the  joint  grew  gradually  larger,  being  nourished  by  the 
synovial  fluid.  The  opening  into  the  capsule  being  enlarged,  three 
large  masses  of  cartilage  calcified  in  the  centre  were  removed,  the 
largest  made  up  of  two  connected  masses,  one  being  i^xixi^ 
inches,  and  the  smallest  y2  x  y2  x  ^  inches  in  size.  The  small  bodies 
first  removed  were  about  the  size  of  millet  seeds,  a  few  somewhat 
larger.  Microscopical  examination  showed  them  to  be  cartilaginous, 
the  larger  ones  calcified.  It  is  possible  that  they  were  broken-up 
masses  of  cartilage  chipped  off  of  the  tibia  or  femur,  but  their 
shape  and  position  and  the  absence  of  the  semilunar  at  the  injured 
point  are  against  this  theory.  They  were  not  fibrinous  masses  due 
to  tuberculosis,  such  as  are  found  in  joints  and  tendon  sheaths. 

During  the  last  few  months  I  have  examined  about  thirty 
knee-joints  where  there  was  acute  or  chronic  synovitis,  the 
result  of  injury.  In  seven  or  eight  cases  I  have  been  able,  by 
going  through  the  motions  of  reduction  described  above,  to 
relieve  the  sensations  of  "  locking "  and  stiffness,  in  four 
cases    feeling  a   distinct  "snap"  as  the  cartilage  slipped    into 
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place;   and   in  all  the  seven   or  eight  cases   there  has   been  a 
rapid  subsidence  of  the  effusion  and  other  symptoms. 

The  practical  point  that  I  wish  to  emphasize  is  this :  Always 
examine  every  sprained  knee  carefully,  and,  whether  a  displacement 
of  the  cartilage  can  be  felt  or  not,  go  through  the  motions  of 
reduction.  Dr.  Henry  J.  Bigelow  in  his  lectures  on  injuries  to 
the  elbow  gave  the  same  rule  for  that  joint;  and  I  think  that  if 
every  injured  knee  were  thus  treated  there  would  be  fewer  cases 
of  long  and  tedious  synovitis  and  disability.  When  there  is 
repeated  dislocation,  suture  or  excision  of  the  cartilage  should 
be  performed. 
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LYMPHANGITIS,  ACCOMPANIED  WITH   BLOOD 

POISONING,  AND    FOLLOWED    BY 

MULTIPLE  ABSCESS. 


By  J.  McFADDEN  GASTON,  M.D., 

ATLANTA,   GA. 


Inflammation  of  the  lymphatics  results  from  lesions  of  the 
minute  ramifications  of  the  branches  of  the  absorbent  system 
in  the  superficial  parts  of  the  body. 

While  Hamilton  and  Gross  have  retained  the  term  lymphatitis 
in  their  works  on  surgery,  the  word  lymphangitis  is  adopted  by 
Agnew,  Smith,  Treves,  Keen,  and  Busey. 

Ashhurst  designates  this  inflammatory  condition  of  the 
lymphatic  glands  as  angeioleucitis.  Bellamy,  in  his  article  for 
the  International  Encyclopedia  of  Surgery,  styles  it  lymphangeitis, 
using  the  term  tubular  lymphangitis  for  the  larger  continuous 
lymphatic  trunks.  Lymphadenitis  indicates  inflammation  of  the 
glands  into  which  the  affected  lymphatics  empty. 

The  etiological  factor  and  the  pathological  changes  resulting 
therefrom  are  involved  in  doubt,  which  even  the  advances  in 
bacteriology  have  not  cleared  up  satisfactorily.  But  it  is  well 
known  that  the  slightest  injury  of  the  peripheral  branches  of  the 
lymphatic  system  may  be  followed  by  the  very  gravest  consti- 
tutional effects.  Extensive  traumatism  of  the  vital  structures 
rarely,  if  ever,  induces  lymphangitis.  But  a  slight  abrasion  of 
the  cutaneous  tissue  of  a  finger  or  toe  may  cause  irritation  which 
is  extended  along  the  lymphatics  to  the  axillary  or  inguinal 
glands,  and  is  attended  with  disturbances  of  the  whole  physical 
organization. 

The  correlation  between  the  capillaries  and  the  minute  nerve 
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fibrils  in  the  affected  part  is  evidently  disturbed  at  the  very 
outset,  and  the  ganglionic  element  of  this  network  of  terminal 
branches  being  perverted,  explains  the  derangement  of  the  ab- 
sorbents which  ensue. 

Sufficient  importance  has  not  been  assigned  to  this  triune 
organization  of  minute  nerves,  bloodvessels,  and  absorbents  in 
attempting  to  fathom  the  depths  of  pathological  diagnosis.  There 
is  such  an  intimate  relation  between  the  capillaries,  nerve  fibrils, 
and  the  lymphatics  supplied  to  the  skin  that  any  irregular  local 
impression  upon  a  particular  portion  of  the  cutaneous  invest- 
ment of  the  body  is  soon  communicated  through  the  nerve 
centres  to  the  internal  viscera.  A  perverted  action  in  one  part 
is  propagated  to  other  parts  so  as  to  induce  general  disturbance 
of  the  system. 

The  constitutional  derangement  accompanies  the  external 
superficial  inflammation,  and  fever  with  prostration  of  the  vital 
forces  indicates  the  pervading  influence  of  the  septic  contami- 
nation. While  lymphangitis  originates  frequently  from  slight 
superficial  abrasion  of  the  skin,  it  is  held  that  some  poisonous 
element  enters  through  the  lymphatics  and  involves  the  nerves 
and  vascular  system. 

The  cause  of  this  affection,  according  to  Rosenbach,  is  the 
invasion  of  the  lymphatics  by  a  specific  thread-forming,  spore- 
bearing  micro-organism  derived  from  decomposing  animal 
matter.  It  would  seem  that  some  modification  of  the  inflam- 
matory process,  such  as  I  have  suggested  for  the  incipient  ele- 
ment of  tetanus  in  my  discussion  on  this  subject  before  the 
International  Medical  Congress  at  Washington,  may  apply  in 
this  case. 

The  presence  of  a  factor  with  the  characteristic  ptomaine 
quality  may  account  for  the  extension  of  a  septic  influence  to 
the  adjacent  and  more  remote  parts.  In  the  former  it  pro- 
duces results  in  certain  areas  of  lymphatic  radicles,  and  in 
the  latter  it  involves  the  larger  continuous  lymphatic  trunks, 
under  the  designation  respectively  of  reticular  and  tubular  lymph- 
angitis. 

The  difference  between  the  ordinary  results  of  an  irritant  and 
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the  special  manifestation  of  lymphangitis  depends,  then,  upon 
the  ptomaine  element. 

It  appears  as  fine  red  striae  running  longitudinally  from  the 
wound  toward  the  swollen  and  sensitive  glands ;  the  limb  is 
painful  on  motion ;  there  is  fever,  loss  of  appetite,  and  general 
depression ;  the  inflammation  may  terminate  in  resolution  or 
the  formation  of  abscess  at  some  point. 

The  diagnosis  between  this  disease  and  phlebitis  may  gener- 
ally be  made  by  noting  the  involvement  of  the  ganglions  in 
lymphangitis,  which  is  not  always  confined  to  the  first  ganglion 
in  the  tract  of  the  absorbent  vessel.  It  may  be  observed  that 
the  initial  lesion  which  leads  to  the  development  of  lymphan- 
gitis is  not  generally  characterized  by  any  marked  signs  of  local 
inflammation  or  accompanied  by  the  formation  of  pus  in  the 
site  of  injury. 

Having  reported  in  the  Nashville  Medical  Nezvs  of  May  I, 
1887,  some  cases  of"  gangrene  from  lymphatitis,"  I  would  refer 
those  who  may  be  interested  to  that  publication.  Herewith  I 
present  the  details  of  a  case  of  lymphangitis  followed  by  mul- 
tiple abscess. 

On  December  nth  I  was  asked  by  Dr.  C.  C.  Greene  to  see  a 
patient  with  him  at  St.  Joseph's  Infirmary,  of  whom  he  gave  the 
following  report: 

W.  D.  V. ,  a  vigorous  man,  aged  thirty  years,  had  received  a  slight 
abrasion  upon  the  ball  of  the  right  thumb  from  the  edge  of  a  tin  can 
about  two  weeks  before,  which  led  to  some  irritation  and  swelling, 
followed  by  febrile  disturbance. 

He  was  called  to  see  him  four  or  five  days  later,  suffering  with  symp- 
toms of  lymphangitis  of  the  right  forearm,  the  entire  hand  being  much 
swollen,  and  a  reddish  streak  extending  up  the  palmar  aspect  of  the 
forearm. 

A  general  antiphlogistic  and  anodyne  treatment,  with  poultices  to 
the  hand,  was  followed  by  the  administration  of  muriated  tincture  of 
iron,  quinine,  and  chlorate  of  potash.  An  incision  was  subsequently 
made  by  him  over  the  front  of  the  metacarpal  articulation  of  the  thumb 
and  also  over  the  dorsal  aspect  of  the  wrist,  to  relieve  the  tension  of 
these  parts,  with  a  continuation  of  the  poultices  to  the  hand  and  wrist. 
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The  swelling  of  the  entire  hand  and  forearm,  with  intense  pain,  and 
a  temperature  of  1030  F.,  were  present  when  the  case  was  first  seen  by 
me.  The  question  of  amputation  was  considered  on  that  occasion,  as 
to  its  probable  effect  in  arresting  the  further  extension  of  the  inflam- 
mation. 

There  being  no  well-defined  limitation  of  the  inflammatory  process, 
we  concluded  that  the  septic  contamination  was  not  likely  to  be 
arrested  by  amputation  above  the  elbow.  Calomel  and  bicarbonate 
of  soda  were  administered  during  the  day,  and  this  was  followed  by  a 
purge  of  Epsom  salts  in  senna  tea  next  morning.  The  following  com- 
bination was  then  given  : 

R. — Tr.  cinchonae  comp foil- 

Tr.  nucis  vomicae        ........  f^j. 

Kali  chloratis f  3j. 

Aquae q.  s.  f  5yj. — M. 

Sig. — Tablespooful  every  three  hours. 

A  local  application  was  made  to  the  wrist  and  forearm  as  follows  : 

]£. — Ung.  hydrargyri 

Ung.  belladonnae  __„.,, 

Ung.iodidi  \ Utl      5J-M. 

Ung.  camphors 
Sig. — Apply  over  the  surface,  enveloping  the  part  in  cotton. 

Poultices  of  flaxseed  and  hops  were  applied  to  the  hand,  and  the 
incisions  were  washed  with  Darby's  prophylactic  fluid. 

After  a  few  days'  continuance  of  this  course  a  resort  was  again  had 
to  the  internal  use  of  tincture  of  iron,  quinine,  and  chlorate  of  potash. 
Poultices  of  a  mixture  of  flaxseed  and  hops  were  applied  to  the  entire 
arm  and  hand  over  the  ointment  above  mentioned. 

A  point  upon  the  dorsal  aspect  of  the  forearm,  giving  a  sense  of 
fluctuation,  a  free  incision  was  made  which  gave  exit  to  a  sanguino- 
lent  fluid,  without  any  pus,  indicating  a  collection  of  blood  in  a  cir- 
cumscribed area. 

There  was  later  a  similar  sanguineous  exudation  in  the  cellular  tissue 
on  the  palmar  aspect  of  the  forearm  in  its  upper  third,  which  was  dis- 
charged by  an  incision.  The  ring  finger  being  very  much  enlarged, 
and  the  constriction  being  marked  near  its  metacarpal  attachment,  an 
incision  was  made  along  its  dorsal  aspect,  which  arrested  the  disinte- 
grating tendency  in  its  tissues. 
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There  was  at  the  end  of  a  week  some  purulent  discharge  from  the 
openings  which  had  originally  been  made  at  the  junction  of  the  thumb 
with  the  hand  and  on  the  back  of  the  wrist,  and  these  tracts  were  in- 
jected with  a  solution  of  the  peroxide  of  hydrogen.  The  inflammation 
progressed  upward  along  the  arm  above  the  insertion  of  the  deltoid 
muscle,  and  eventually  there  was  a  collection  of  pus  near  the  axillary 
fold,  which  was  evacuated  by  a  free  incision  over  the  upper  and  ante- 
rior portion  of  the  biceps. 

The  arm  having  rested  upon  a  fold  of  cotton  batting  over  the  mat- 
tress at  the  side  of  the  patient,  and  being  enormously  swollen,  there 
was  undue  pressure  upon  the  internal  condyle  of  the  humerus,  so  that 
ulceration  occurred  at  this  point.  It  was  a  veritable  bedsore,  and 
assumed  the  form  of  an  excavated  ulcer,  reaching  to  the  periosteum. 

In  the  meantime  the  local  pressure  was  relieved  by  appropriate 
dressing  and  the  cavity  was  filled  with  iodoform  gauze.  At  a  later 
period  it  underwent  marked  improvement  from  the  application  of  a 
camphorated  basilicon  ointment  on  absorbent  cotton. 

Hitherto  the  bowels  had  been  torpid  from  the  necessity  of  adminis- 
tering morphine  to  secure  rest,  and  a  small  dose  of  calomel  followed 
by  salts  and  senna  was  given  occasionally  to  procure  evacuations. 
When  this  failed,  enemata  of  soap  water  were  used  with  good  effect. 

In  the  course  of  two  weeks  an  abscess  formed  upon  the  palmar 
aspect  of  the  wrist,  which  was  discharged  by  a  free  incision  longitudi- 
nally, nearly  in  the  median  line  and  slightly  distant  from  the  site  of 
the  radial  artery. 

About  the  close  of  December  the  condition  of  the  fingers  and  hand 
threatened  sloughing,  so  that  Peruvian  bark  and  charcoal  were  incor- 
porated in  the  flaxseed  poultices  applied  over  the  entire  member,  and 
the  suppurating  tracts  were  injected  with  the  solution  of  Darby's  pro- 
phylactic, while  the  surface  was  bathed  at  each  dressing  with  a  bichlo- 
ride of  mercury  solution. 

Early  in  January  the  right  leg  became  involved,  manifesting  great 
enlargement  and  pain  about  the  knee.  This  was  smeared  with  the 
compound  mercurial  ointment  and  covered  with  cotton,  as  had  been 
done  at  an  early  stage  with  the  arm.  Pus  eventually  formed  through- 
out the  structures  on  the  inner  part  of  the  thigh,  and  was  discharged 
by  an  incision  near  the  knee.  There  was  another  purulent  focus 
below  the  knee,  to  which  exit  was  given  by  an  incision  at  the  inner 
border  of  the  gastrocnemius.     At  this  stage  of  the  case  it  was  thought 
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proper  to  alternate  the  Huxham's  tincture  mixture  with  a  preparation 
of  a  more  efficacious  nature,  and  the  following  was  given  : 

R. — Donovan's  solution f^iv. 

Tinct.  gentian fgiijss. — M. 

Sig. — Teaspoonful  with  sweetened  water  every  four  hours. 

The  suppurating  tracts  were  now  injected  with  a  wash  of  a  tea- 
spoonful  of  Lugol's  solution  in  a  pint  of  warm  water  daily,  and  each 
sulcus  was  irrigated  with  this  until  it  returned  without  admixture  of 
pus,  using  about  a  quart  in  cleaning  the  abscess  of  the  thigh. 

The  general  direction  in  regard  to  diet  was  that  it  should  be  of 
nutritious  and  easily  digested  articles,  beef-soup  made  with  vegetables, 
soft-boiled  eggs,  and  milk-punch,  being  the  main  reliance.  It  should 
be  noted  that  a  free  use  of  whiskey  had  been  ordered  throughout  the 
entire  course  of  treatment.  He  was  now  directed  to  take  lager  beer 
ad  libitum,  and  it  seemed  to  have  a  soothing  effect  at  night.  Notwith- 
standing the  use  of  stimulants  and  alteratives  internally,  and  the  most 
rigid  antiseptic  treatment  locally,  the  condition  of  the  patient  pro- 
gressed from  bad  to  worse,  so  that  about  the  middle  of  January  the 
septic  contamination  pervaded  his  entire  system.  He  became  deliri- 
ous and  with  great  vital  prostration ;  his  temperature  was  subnormal. 

Under  these  appalling  indications,  a  crucial  measure  seemed  war- 
ranted, and  I  submitted  for  consideration  by  my  colleague  a  resort  to 
a  combination  which  it  was  hoped  might  eliminate  the  septic  element. 
It  was  as  follows  : 

JJ. — Iodide  potash Jij. 

Salicylate  soda 3iv. 

Fl.  ext.  jaborandi f  ^j. 

Simple  syrup q.  s.  ad.  f  ^viij. — M. 

Sig  — Dessertspoonful  every  three  hours  with  water. 

Dr.  Greene  acquiesced  in  this  as  a  dernier  ressort,  and  after  its  use 
for  twenty-four  hours  we  were  encouraged  by  improvement  in  the  con- 
dition of  the  patient  to  continue  it  without  any  other  medicine  for 
more  than  two  weeks.  The  mental  faculties  had  cleared  up  com- 
pletely and  the  coating  of  the  tongue  had  disappeared,  with  lessening 
of  the  purulent  discharge  from  the  various  abscesses  in  the  arm  and  leg. 
All  poulticing  was  discontinued  and  the  arm  was  simply  wrapped  up 
in  absorbent  cotton  with  a  light  roller  bandage. 

Early  in  the  month  of  February  this  alterative  combination  was 
discontinued  and  the  syrup  of  iodide  of  iron  was  given  in  teaspoonful 
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doses  four  times  a  day.  The  latter  was  continued  regularly  for  about 
a  month  without  any  marked  benefit. 

The  lager  beer  has  been  used  freely,  and  he  takes  it  with  decided 
relish.  He  added  to  this  subsequently  the  cod  liver  oil.  Milk-punch 
with  eggs  has  been  used  as  well  as  other  nutritious  food,  but  neither 
arrested  the  emaciation  from  the  constant  drain  upon  his  system,  and 
his  vital  forces  have  gradually  declined. 

In  the  meantime  an  abscess  formed  above  the  outer  extremity  of  the 
right  clavicle,  which  was  opened  and  discharged  freely,  this  being  the 
twelfth  incision  made  in  different  parts  of  the  upper  extremity.  He 
is  now  (March  1st)  using  a  teaspoonful  of  albuminate  of  iron  four 
times  a  day. 

On  March  18th  it  was  found  that  there  was  a  reaccumulation  of  pus 
in  the  former  abscess  of  the  thigh,  which  had  ceased  to  discharge  for 
some  weeks,  and  the  orifice  had  healed  up.  Finding  that  the  cutaneous 
covering  was  thinner  below  the  original  opening  than  at  the  cicatrized 
point,  the  former  was  selected  for  the  incision,  which  gave  exit  to  at 
least  a  half-pint  of  pus. 

The  cavity  was  washed  out  with  the  iodine  solution  as  had  been 
done  previously.  A  pledget  of  cotton  with  camphorated  basilicon 
ointment  was  applied  over  the  opening.  As  the  preparation  of  cod- 
liver  oil  in  use  gave  some  repugnance,  he  was  put  upon  the  cod-liver 
oil  with  creosote  prepared  by  Morse,  expecting  that  this  shall  prove 
more  acceptable  to  the  stomach.  The  albuminate  of  iron  having  dis- 
agreed with  his  stomach  for  some  days,  was  discontinued.  Nutritious 
food  with  lager  beer  ordered  as  before. 

Tuesday,  March  21st.  The  patient  has  been  examined  to-day,  and 
the  extreme  emaciation,  with  general  prostration  of  his  vital  powers, 
gives  little  hope  of  recovery.  But  there  is  now  little  purulent  dis- 
charge from  the  abscesses  above  the  clavicle  and  on  the  inner  part  of 
the  thigh,  which  alone  remained  open.  There  is  an  extensive  ulcera- 
tion or  bedsore  over  the  sacrum,  and  also  an  ulceration  along  the  leg 
at  the  outer  aspect  of  the  fibula.  These  are  covered  with  iodoform 
and  vaseline  upon  cotton,  and  he  is  turned  upon  his  left  side  so  as  to 
relieve  pressure  upon  his  back,  from  time  to  time,  daily.  The  only 
injunction  was  to  give  him  all  the  nourishment  he  could  take,  and 
especially  milk  and  eggs,  with  a  liberal  use  of  lager  beer.  His  pulse 
counted  now  no  per  minute,  and  the  temperature  is  980  F. 

Monday,  March    2*}th.     There  is  no  very  marked  change  in  the 
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general  condition  of  the  patient,  yet,  from  the  improvement  in  his 
appetite,  there  is  encouragement  from  perseverance  in  the  sustaining 
treatment. 

There  was  a  new  suppurating  focus  noted  just  at  the  pectoral  border 
of  the  right  axilla,  involving  the  glandular  structure,  which  was  lanced, 
and  about  a  tablespoonful  of  laudable  pus  was  discharged. 

The  two  openings,  one  above  the  outer  third  of  the  right  clavicle, 
and  the  other  at  the  inner  and  lower  portion  of  the  right  thigh,  have 
almost  ceased  to  discharge  pus,  and  the  bedsores  on  the  loins  and  on 
the  leg  are  improving. 

The  cod-liver  oil  with  creasote  seems  to  benefit  him,  and  milk- 
punch  with  eggs  and  other  nutritious  articles  are  kept  up,  along  with 
the  lager  beer.  The  Huxham's  tincture  mixture  is  to  be  restored  in 
tablespoonful  doses. 

April  \st.  The  patient  has  not  lost  strength  since  last  report,  and 
the  opening  in  the  right  axilla  has  gradually  discharged  less,  so  that 
very  little  pus  escapes  now.  There  is  a  fistulous  tract  from  the  supra- 
clavicular opening  to  that  on  the  front  of  the  biceps,  through  which 
the  dilute  Lugol's  solution  passed  when  injected  into  either  aperture. 
The  same  kind  of  communication  is  found  from  the  opening  above  the 
knee  to  that  below  the  knee,  yet  in  neither  case  does  the  pus  seem  to 
have  entered  the  articulation. 

The  bedsores  on  his  loins  and  leg  are  now  improving  under  the 
application  of  iodoform  covered  with  camphorated  basilicon  ointment 
upon  cotton.  The  prospect  is  now  favorable  for  recovery,  after  four 
months  of  suffering  with  grave  complications. 

6th.  There  has  not  been  any  notable  change  in  the  condition 
of  the  patient ;  but  the  fact  that  he  has  not  lost  ground  is  within  itself 
encouraging.  His  appetite  has  improved  somewhat  by  the  use  of  the 
cod-liver  oil  and  creosote  alternated  with  the  mixture  of  Huxham's 
tincture,  tincture  of  nux  vomica,  and  chlorate  of  potash.  He  uses 
also  freely  the  milk-punch  and  lager  beer. 

There  is  but  little  suppuration  from  either  of  the  openings,  and  the 
small  glandular  abscess  in  the  axilla  has  ceased  to  discharge.  This 
was  the  only  indication  of  lymphadenitis  present  throughout  the  pro- 
gress of  the  case,  and  disappeared  when  suppuration  took  place.  The 
bedsores  are  improving,  and  it  seems  now  only  a  question  of  time  for 
the  recuperative  process  to  restore  his  strength  and  flesh. 

26th.  The  patient  still  clings  to  life,  though  extremely  prostrated 
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and  emaciated.  He  has  discontinued  medication  excepting  morphine 
at  night  to  procure  rest.  He  takes  gr.  J  of  morphine  and  gr.  Tig-  of 
atropine  at  intervals  of  two  hours  until  three  doses  are  taken,  which 
enables  him  to  sleep  the  rest  of  the  night. 

His  wounds  on  the  arm  and  leg  still  discharge  more  or  less  matter, 
and  are  syringed  out  with  an  antiseptic  wash  every  day. 

He  is  using  liberally  milk-punch  made  with  rye  whiskey,  and  takes 
lager  beer  freely.  His  nourishment  has  consisted  of  beef  soup,  soft 
eggs,  and  other  easily  digested  food,  of  which  he  takes  sufficient  to 
keep  up  his  flesh,  but  it  does  not  serve  for  recuperation  of  his  forces. 
The  bedsores  on  his  loins  are  relieved  by  turning  him  upon  the  left 
side  for  a  few  hours  each  day,  and  seem  to  be  slowly  improving. 

The  redeeming  feature  of  this  case  is  his  pluck  and  hopefulness 
amid  all  the  discouragements  of  his  situation. 

On  May  7th  it  was  found  that  another  abscess  had  formed  at  the 
lower  and  outer  part  of  the  right  thigh.  This  being  lanced,  there 
was  a  considerable  purulent  discharge  at  the  time,  and  continuing 
afterward.  The  cavity  was  washed  out  with  the  dilute  compound 
iodine  solution  daily. 

This  persistent  septic  process,  and  the  extreme  emaciation  of  the 
patient,  led  to  the  gravest  prognosis  in  the  case,  and  it  was  not  thought 
possible  to  accomplish  anything  further  by  medication  or  surgical  pro- 
cedures. 

He  continued,  however,  the  use  of  stimulants  and  nourishment, 
with  morphine  at  night,  for  two  weeks,  when  he  sank  from  sheer 
exhaustion  of  the  vital  forces,  and  presented  little  more  than  a 
skeleton  with  the  cutaneous  investment. 

This  protracted  case  of  lymphangitis,  with  pyaemia,  is  reported 
to  illustrate  the  capacity  for  resistance  to  disease. 
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By  HERBERT  L.  BURRELL,  M.D., 
BOSTON. 


On  February  12,  1S92,  a  man,  aged  forty-four  years,  came  to  the 
Surgical  Out-patient  Department  of  the  Boston  City  Hospital.  Dr. 
G.  H.  Monks  made  the  diagnosis  of  charbon  on  the  left  side  of  the 
patient's  neck.     The  patient  gave  the  following  history  : 

Three  weeks  before  entrance,  while  working  as  a  'longshoreman,  he 
had  handled  foreign  hides,  but  does  not  remember  having  or  receiving 
any  scratches  upon  the  hands  or  neck.  Five  days  ago  he  noticed  a 
<:  pimple"  over  the  upper  part  of  the  left  sterno  cleido-mastoid.  This 
was  itchy,  and  toward  night  became  painful.  It  increased  in  area,  and 
at  the  end  of  the  second  day  the  neck  was  considerably  swollen.  On 
the  third  day  the  neck  was  swollen  down  to  the  clavicle.  Since  the 
beginning  of  the  second  day  the  patient  has  felt  miserable.  His  head 
has  ached ;  he  has  been  feverish  ;  has  been  nauseated  ;  and  has  vom- 
ited once.  When  first  seen  he  complained  more  of  general  pains 
throughout  his  body  than  of  the  local  condition  of  his  neck. 

He  was  a  man  who  had  apparently  been  in  perfect  physical  condi- 
tion previous  to  this  illness.  His  skin  was  slightly  yellowish  ;  the  eyes 
looked  "  muddy;"  the  tongue  had  a  light,  white  coat;  and  there  was 
a  large  swelling  wnich  occupied  the  left  side  of  the  neck  and  extended 
from  the  median  line  in  front  to  the  outer  edge  of  the  left  erector 
spinae  behind,  and  from  the  ear  to  the  base  of  the  neck.  This  mass 
consisted  of  glamds;  was  movable,  semi-elastic,  and  had  a  jelly-like 
feeling.  Planted  in  the  skin  covering  this  mass,  one  and  one-half 
inches  below  the  ear,  was  a  raised  surface  the  size  of  a  silver  dollar 
and  of  a  purplish  red  color,  the  centre  of  which  was  black,  and  a  quar- 
ter of  an  inch  in  diameter.  About  this  lay  a  ring  of  pustules  half  an 
inch  in  width,  which  was  in  turn  encircled  by  a  ring  of  vesicles  half 
an  inch  wide.     The  dimensions  of  the  pustule  were  two  by  one  and  a 
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half  inches.     This  raised  pustule-  vesicular  surface  was  connected  with 
an  underlying,  movable,  indurated  mass  the  s;ze  of  a  small  lemon. 


Fig.  i. 


After  some  thought  it  was  decided  to  wait  twenty-four  hours  to  see 
if  the  patient  were  growing  better  or  worse.     The  inflammation  in  the 
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neck  at  this  time  had  existed  for  five  days ;  the  diagnosis  was  not 
absolutely  certain,  the  amount  of  glandular  infiltration  was  so  great 


Fig.  2. 
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as  to  require  a  more  extensive  operation  than  one  would  undertake 
for  a  less  serious  disease,  and  if  it  were  not  anthrax   it   might   be 
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hoped  that  the  inflammation  had  reached  a  limit,  and  that  the  patient 
would  be  better  on  the  next  day. 

Eighteen  hours  later  he  was  seen,  and  it  was  found  that  he  was  worse. 
The  pustular  area  had  not  materially  increased;  but  the  glandular 
swelling  of  his  neck  had  increased  and  extended,  and  there  was  a  large 
area  of  glandular  swelling  extending  on  to  the  sternum  and  the  left 
side  of  the  chest.  The  whole  left  side  of  the  neck  and  the  area  over 
the  sternum  was  covered  by  an  erythematous  blush.  He  said  that  he 
had  had  intense  pain  in  the  head  since  last  evening;  temperature 
ioi°  F.     It  was  decided  to  interfere  immediately  with  the  pustule. 

The  patient  was  etherized,  and  as  rapidly  as  possible  the  whole 
lemon-sized,  indurated,  inflammatory  mass  was  excised,  care  being 
taken  that  the  pustule  did  not  contaminate  the  freshly  wounded  area. 
This  left  a  circular  hole  three  and  a  quarter  inches  in  diameter  and 
an  inch  and  a  half  in  depth.  The  vessels  were  secured  ;  it  was  irri- 
gated out  with  corrosive  sublimate  i  :  iooo,  dusted  with  iodoform, 
and  packed  with  iodoform  gauze.  The  patient  made  a  good  recovery 
from  the  ether,  but  the  shock  of  the  operation  was  so  great  that  active 
stimulation  was  necessary.  On  the  next  day  the  patient  felt  much 
better,  and  his  headache  was  all  gone;  temperature  was  ioi°  F.  The 
erythema  had  entirely  disappeared,  and  the  glands  over  the  sternum 
and  left  side  of  the  chest  had  subsided.  Four  days  after  operation 
the  greater  part  of  the  glandular  enlargement  of  the  neck  had  disap- 
appeared.  From  the  eighth  to  the  sixteenth  day  of  the  disease  the 
patient  had  diarrhoea,  and  it  is  questionable  whether  it  was  not  col- 
liquative. For  five  days  after  operation  the  patient  had  to  be  cath- 
eterized,  and  the  amount  of  urine  was  less  than  one-half  the  normal 
quantity. 

On  the  ninth  day  the  temperature  became  normal,  and  from  that 
time  on  there  was  no  material  rise  in  temperature.  From  the  time 
of  the  operation  on  the  sixth  day  to  the  twentieth  day  stimulants  and 
nourishment  were  pressed.  The  deep  circular  hole  did  well,  gradually 
filling  with  granulations,  and  was  completely  closed  in  sixty  days  after 
the  operation.  There  is  now  a  line  of  cicatrix  two  inches  in  length 
and  a  quarter  of  an  inch  in  width  running  parallel  with  the  left  sterno- 
cleido-mastoid.  It  is  attached  to  the  underlying  structures,  and  there 
is  no  sensation  in  the  skin  over  the  angle  of  the  inferior  maxilla.  On 
trying  to  lift  with  the  left  arm  there  is  some  pain  in  the  neck,  which 
runs  down  the  course  of  the  median  nerve.  This  does  not  interfere 
with  his  occupation. 


REPORT    OF    A     CASE    OF    ANTHRAX.  3I3 

Just  before  the  operation  Mr.  Greenleaf  R.  Tucker,  the  chemist 
of  the  Boston  City  Hospital,  made  cultures  from  the  vesicles 
and  pustules  on  the  patient's  neck,  and  at  the  time  of  operation 
he  made  cultures  of  the  fresh  blood  flowing  from  the  wound. 
His  report  is  as  follows : 

The  following  is  a  brief  account  of  the  anthrax  bacillus  and 
of  the  identification  of  the  organism  in  the  case  of  F.  H.,  ad- 
mitted to  the  Boston  City  Hospital  February  12,  1892,  with  the 
provisional  diagnosis  of  malignant  pustule  : 

The  anthrax  bacillus  is  a  comparatively  large  organism, 
readily  seen  in  blood  or  in  tissues  containing  it,  with  an  objec- 
tive of  moderate  power.  It  multiplies  rapidly  upon  nutrient 
media  at  the  ordinary  temperature  of  the  laboratory.  Upon 
nutrient  agar-agar  it  grows  rapidly,  spreading  out  from  the 
inoculation  line  over  the  whole  surface,  furnishing  by  its  growth 
a  mucilaginous  product,  not,  however,  especially  characteristic. 
But  in  nutrient  gelatin,  if  it  be  not  too  concentrated,  and  if  the 
proper  conditions  are  maintained,  there  appear  somewhere  along 
the  inoculation  line  minute  hair-like  filaments,  gradually  increas- 
ing in  number  until  the  entire  line  is  complete  with  them.  They 
make  their  way  progressively  through  the  gelatin  in  a  lateral 
direction  until  they  meet  with  opposition  in  the  sides  of  the  tube. 
On  longer  standing  the  gelatin  completely  liquefies,  resulting  in 
a  clear  yellowish-brown  liquid,  while  the  products  of  the  de- 
composition of  the  gelatin  by  the  organism  settle  out.  When 
perfectly  developed,  and  before  liquefaction  sets  in,  the  culture 
presents  a  highly  characteristic  feather-like  appearance.  Finally, 
the  organism  produces  death  in  animals  susceptible  to  its  influ- 
ence in  from  twenty-four  to  forty-eight  hours. 

All  the  above  conditions  were  obtained  by  an  organism  fur- 
nished by  the  serous  fluid  obtained  from  vesicles  located  upon 
the  neck  of  F.  H. 

The  organism  was  the  bacillus  anthracis,  the  cause  of  the 
disease  known  as  malignant  pustule.  The  various  steps  leading 
to  the  identification  of  the  organism,  and  other  incidental  facts, 
are  as  follows : 
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The  neck  of  the  patient  was  carefully  washed  with  a  solution 
of  corrosive  sublimate  I  :  iooo,  followed  by  alcohol,  after  which 
several  vesicles  were  punctured  with  a  sterilized  platinum-wire, 
and  the  serum  thus  obtained  was  inoculated  directly  upon  nu- 
trient agar-agar  and  into  nutrient  gelatin.  In  two  or  three 
cases  where  a  slight  flow  of  blood  was  caused  by  the  puncture 
the  blood  itself  was  inoculated  into  tubes  of  agar-agar  and  of 
gelatin. 

All  the  agar  tubes  inoculated  with  serous  fluid  furnished 
luxuriant  growths,  not  differing  materially  from  the  growth  of 
anthrax  upon  agar.  None  of  the  inoculations  upon  agar  with 
blood  from  the  vesicles  furnished  any  indications  of  develop- 
ment even  upon  long  standing ;  and  none  of  the  inoculations 
into  gelatin,  either  with  serum  or  with  blood,  showed  the 
slightest  evidence  of  growth.  Furthermore,  at  the  time  the 
pustule  was  removed  by  operation  cultures  were  made  from  the 
blood  flowing  from  the  wound.  These  blood  cultures  also  re- 
mained perfectly  sterile.  In  view  of  the  results  I  obtained  later, 
which  furnished  proof  of  the  presence  of  the  anthrax  bacillus  in 
the  serous  fluid,  two  things  became  evident : 

i.  That  there  must  have  been  associated  with  the  anthrax 
bacillus  other  organisms,  or  some  substance  not  an  organism, 
which,  while  permitting  the  development  of  anthrax  upon  agar, 
entirely  inhibited  its  growth  in  gelatin,  permitting  the  deduction 
that  it  might  also  in  the  same  manner  inhibit  its  growth  in  the 
tissues  of  the  patient. 

2.  That  in  the  particular  and  minute  quantity  of  blood  which 
was  inoculated  upon  agar  and  into  gelatin  no  anthrax  bacilli 
were  present,  since,  if  present,  it  would  have  developed  in  gela- 
tin or  upon  agar,  thereby  furnishing  evidence  for  the  belief  that 
no  anthrax  bacilli  were  present  in  the  blood  of  the  patient. 

From  one  of  the  original  serum  cultures  upon  agar  gelatin- 
plate  cultures  were  made,  with  the  hope  that  under  the  more 
favorable  conditions  of  the  "  plate,"  development  would  ensue, 
and  thus  make  it  possible  to  obtain  pure  colonies  of  such  organ- 
isms as  might  be  present.  Although  the  first,  second,  third, 
and  fourth  attenuations  were  plated,  not  the  slightest  indication 
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of  development  took  place  after  remaining  in  the  moist  chamber 
for  weeks.  This  confirms  the  statement  made  above,  that  there 
must  have  been  something  present  in  the  culture  which  entirely- 
prevented  the  developmeut  of  the  anthrax  bacillus  upon 
gelatin. 

An  abrasion  was  made  at  the  base  of  the  tail  of  a  mouse  into 
which  a  small  amount  of  an  agar  culture  was  transferred  by 
means  of  a  platinum-wire.  The  mouse  took  every  means  at  its 
command  to  rid  itself  of  the  inconvenience  of  the  treatment,  and 
with  apparent  success,  for  no  sickness  was  evident  after  four 
days'  confinement,  at  which  time  the  animal  was  killed  by  other 
means. 

A  second  mouse  was  inoculated  with  a  portion  of  the  same 
culture  diluted  with  sterilized  water  and  introduced  subcutane- 
ously.  The  animal  died  in  three  days,  and  on  removal  the  vis- 
cera were  found  soft  and  pulpy,  much  engorged,  and  the  spleen 
enlarged.  A  microscopic  examination  of  the  blood  showed 
myriads  of  bacilli.  From  all  the  organs  cultures  were  made 
upon  agar-agar  and  gelatin.  Those  made  upon  agar  developed 
only  slightly,  owing,  doubtless,  to  the  use  of  agar  which  had 
been  prepared  for  a  special  purpose  without  the  usual  addition 
of  meat -juice  and  peptone. 

The  gelatin  cultures  all  showed  a  strong  growth  along  the 
line  of  inoculation,  and  eventually  liquefied  completely,  without, 
however,  previously  showing  the  characteristic  anthrax  develop- 
ment. Small  pieces  of  the  viscera  were  thrown  into  tubes  of 
gelatin,  previously  melted,  and  the  gelatin  again  solidified  by 
cooling.  In  three  tubes  appeared  thread-like  ramifications  dis- 
tinctly like  the  anthrax  growth,  but  without  the  regularity  of  a 
line  culture.  This  was  especiably  noticeable  in  the  tube  con- 
taining the  piece  of  kidney. 

A  small  quantity  of  the  blood  of  this  second  mouse  was  at 
once  inoculated  into  a  guinea-pig.  The  pig  died  in  almost  pre- 
cisely twenty-four  hours,  no  sickness  being  apparent  until  about 
three  hours  before  death.  The  microscope  revealed  myriads  of 
bacilli  in  the  blood.  Culture  upon  agar  did  not  develop,  owing, 
again,  to  the  lack  of  nutritive  material.     Culture  in  gelatin,  how- 
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ever,  developed  quickly  and  strongly,  but  without  the  feather- 
like appearance  of  anthrax.     The  gelatin  soon  liquefied. 

Blood  from  the  first  guinea-pig  was  inoculated  into  a  second 
guinea-pig,  and  again  death  took  place  in  almost  precisely  twenty- 
four  hours,  and  under  the  same  conditions.  The  blood  was  ex- 
amined, cultures  were  made  upon  agar  and  gelatin,  and  with  the 
same  result  as  furnished  by  guinea-pig  No.  I,  except  for  the 
important  difference  furnished  by  the  gelatin  culture  from  the 
kidney  and  lung,  which  presented  in  the  most  perfect  manner 
the  characteristic  feathery  growth  of  anthrax.  As  the  culture 
from  the  kidney  of  each  animal  was  in  all  cases  the  most  char- 
acteristic, an  inoculation  of  the  urine,  which  was  smoky,  of 
guinea-pig  No.  2  was  made  into  gelatin.     It  remained  sterile. 

The  published  descriptions  of  the  growth  of  the  anthrax 
bacillus  state  that  the  feathery  appearance  of  anthrax  in  gelatin 
is  best  obtained  by  the  use  of  nutrient  gelatin  containing  8  per 
cent,  of  gelatin.  The  gelatin  used  by  me  was  15  per  cent.,  and 
out  of  many  cultures  made  but  two  were  satisfactory,  and  even 
on  diluting  this  gelatin  with  sterilized  distilled  water,  furnishing 
tubes  varying  in  gelatin  contents  from  5  to  10  per  cent,  the 
desired  growths  were  not  again  obtained.  The  difficulty  is 
probably  wholly  a  mechanical  or  manipulative  one,  but  an  ob- 
stacle which  stands  in  the  way  of  the  ready  and  certain  identi- 
fication of  the  anthrax  bacillus. 

The  filaments  which  shoot  out  from  the  inoculation  line  are 
fine  and  tender,  and  a  heavy  gelatin  naturally  retards  or  wholly 
prevents  their  proper  development.  The  anthrax  bacillus  is  also 
an  aerobic  organism,  so  thata  permanent  inoculation  line  becomes 
desirable.  Such  a  line  is  obtained  by  the  use  of  a  moderately 
firm  gelatin  and  a  needle  of  large  rather  than  small  diameter. 

The  tubes  of  low  gelatin  percentage  favorable  to  the  forma- 
tion of  filaments  are  unfavorable  to  a  permanent  inoculation 
line,  a  slight  rise  in  temperature  being  almost  sure  to  nearly  or 
wholly  obliterate  it. 

Immediately  after  removal  of  the  malignant  pustule  I  took 
the  mass  to  Dr.  Mallory,  Assistant  Pathologist  of  the  Boston 
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City  Hospital,  and  requested  him  to  ask  Dr.  Jackson  to  make 
a  bacteriological  examination  of  the  growth  to  determine,  first, 
whether  all  the  malignant  pustule  had  been  removed ;  and, 
second,  to  ascertain,  if  possible,  at  what  points  in  the  mass  the 
greatest  and  smallest  number  of  bacilli  existed.  The  patho- 
logical report  of  Dr.  Mallory  and  the  bacteriological  report  of 
Dr.  Jackson  will  follow. 

The  following  is  the  report  of  Dr.  Frank  B.  Mallory,  received 
on  March  9,  1892  : 

The  indurated  piece  of  skin  received  from  Dr.  Burrell  ou 
February  13,  1892,  showed  a  purplish  area  about  one  and  one- 
quarter  inches  in  diameter,  consisting  of  a  small,  central, 
brownish-black  crust  surrounded  by  vesicles  of  various  sizes. 
On  section  the  tissue  was  cedematous,  and  showed  numerous 
small  hemorrhages.  Microscopic  examination  of  the  tissue 
(hardened  one  week  after  removal)  showed  marked  round-cell 
infiltration  in  the  region  of  the  crust;  in  the  same  place  for  a 
short  distance  only  beneath  the  epidermis,  and  to  a  less  extent 
in  and  beneath  the  vesicles,  were  found  numerous  characteristic 
anthrax  bacilli.  None  were  found  in  the  deeper  tissues  beneath 
the  epidermis  surrounding  the  pustule,  or  in  the  blood  present 
in  the  bloodvessels. 

A  guinea-pig  inoculated  by  Dr.  Jackson  with  serum  from  the 
vesicles  died  in  two  and  one-half  days.  Anthrax  bacilli  in 
enormous  numbers  were  found  in  the  blood,  lungs,  liver,  and 
spleen. 

Diagnosis,  malignant  pustule. 

The  following  is  the  report  of  Dr.  Henry  Jackson,  Physician 
to  Out-patients  of  the  Boston  City  Hospital : 

On  February  13,  1892,  at  3  p.m.,  I  received  a  specimen  of  skin 
which  had  been  removed  from  the  side  of  the  neck  of  a  man  at 
the  Boston  City  Hospital  by  Dr.  Burrell.  The  skin  on  the  edge 
of  the  specimen  appeared  normal ;  in  the  centre  of  the  specimen 
there  was  a  deep,  bluish,  dry  excoriation ;  surrounding  this  ex- 
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coriation  were  numerous  vesicles  filled  with  a  clear  serum.  The 
tissue  underlying  the  vesicles  was  of  a  dull,  bluish-red  color,  as 
if  it  were  filled  with  blood. 

I  made  cover-glass  preparations  from  the  contents  of  one  of 
the  vesicles,  and  from  the  deepest  part  of  a  fresh  cut  made  in 
the  under  surface  of  the  specimen.  These  specimens  I  stained 
with  fuchsin.  In  the  preparation  from  the  vesicle  were  numer- 
ous large  rods;  the  preparation  from  the  deeper  tissues  showed 
no  rods. 

One  rabbit  and  one  guinea-pig  were  inoculated  subcutaneously 
from  the  fresh  cut  made  in  the  under  surface  of  the  specimen. 
As  I  found  so  kw  bacilli  in  the  preparations  made  from  the 
deeper  structures  of  the  skin,  I  inoculated  the  guinea-pig  on 
February  14th  from  a  vesicle.  On  February  15th  there  was 
some  swelling  about  the  point  of  inoculation  in  the  guinea- pig, 
otherwise  the  animal  ate  well,  and  did  not  appear  sick  until  the 
afternoon  of  February  16th;  then  the  animal  was  very  quiet  and 
did  not  eat.     February  17th  the  guinea-pig  was  found  dead. 

Autopsy.     Four  cultures  made  from  the  heart  blood. 

Cover-glass  preparations  made  from  the  heart  blood,  liver, 
and  spleen  contained  an  enormous  number  of  large  bacilli  like 
the  bacilli  of  anthrax.  Spleen  much  swollen,  dark  red,  soft; 
liver,  lungs,  and  kidney  engorged  with  blood.  No  hemorrhages 
found. 

Sections  made  from  the  lungs,  spleen,  liver,  and  kidneys 
showed  an  enormous  number  of  bacilli,  as  found  in  the  blood. 
In  many  instances  the  capillaries  were  so  full  of  bacilli  that  the 
walls  had  ruptured,  and  small  hemorrhages  had  taken  place 
into  the  surrounding  tissue.  I  found  the  most  satisfactory  stain 
to  demonstrate  the  bacilli  in  the  tissues  was  the  "  Weigert  fibrin 
stain." 

By  this  method  the  bacilli  are  beautifully  stained,  and  the 
preceding  carmine  stain  shows  finely  the  anatomical  distribution 
of  the  bacilli. 

Cultures.  In  all  the  tubes  inoculated  from  the  heart  blood 
bacilli  of  anthrax  grew.     The  characteristic  feather-like  growth 
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in  gelatin  was  developed  in  only  a  few  of  the  gelatin  tubes.  The 
cultures  were  carried  on  to  several  generations. 

March  ioth,  I  made  an  agar  plate  culture  from  a  culture  which 
contained  abundant  spore  formation.  After  twenty-four  hours 
at  370  C.  there  were  many  colonies  of  anthrax  bacilli.  No  con- 
tamination developed. 

March  nth,  I  inoculated  subcutaneously  a  guinea-pig  from 
one  of  the  colonies  on  the  agar  plate.  March  13th,  the  guinea- 
pig  was  found  dead.  The  body  was  still  warm.  Death  occurred 
in  less  than  forty-eight  hours. 

Autopsy.  The  point  of  inoculation  was  swollen;  no  pus;  the 
gland  nearest  the  point  of  inoculation  was  swollen  and  contained 
several  hemorrhages ;  spleen  enlarged,  soft,  dark  purple.  No 
hemorrhages  in  gastro-intestinal  tract.  Liver  and  kidneys 
engorged  with  blood.  Lungs  showed  numerous  small  hemor- 
rhages ;  in  both  posterior  lobes  of  the  lungs  a  spot  of  consoli- 
dated tissue  about  the  size  of  a  pea.  These  spots  were  hemor- 
rhagic. Cover-glass  preparations  made  from  the  heart  blood, 
spleen,  and  liver  showed  an  enormous  number  of  large  bacilli. 
Cultures  were  made  from  the  heart  blood ;  bacilli  of  anthrax 
developed  in  all  the  cultures.     (Skin  removed  from  the  patient.) 

I  made  sections  from  the  skin  removed  by  operation.  Many 
of  the  sections  showed  no  bacilli,  or  only  a  very  few.  In  some 
of  the  sections  I  found  a  few  small  areas  in  which  were  numer- 
ous bacilli.  Where  found,  the  bacilli  were  situated  either  in  the 
vesicles  on  the  surface  or  in  new-formed  granulation  tissue  sur- 
rounding the  hair  follicles.  No  bacilli  were  found  in  any  of  the 
sections  in  the  deeper  portion  of  the  tissue  removed.  Just 
beneath  the  skin  were  numerous  small  areas  of  hemorrhagic 
infiltration.  The  outer  portion  of  the  tissue,  however,  showed 
no  abnormal  appearance. 

The  microscopic  examination  of  the  tissue  removed  demon- 
strated conclusively  the  wisdom  of  an  early  and  free  excision  of 
the  initial  lesion  of  anthrax  in  the  human  subject,  as  no  bacilli 
and  no  pathological  changes  were  found  except  just  beneath 
the  vesicles  evident  before  excision.     In  this  case,  certainly  at 
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the  time  of  the  operation,  the  bacilli  had  not  entered  the  general 
circulation. 

Resume. — Large  bacilli  were  found  in  the  vesicles  on  the  skin 
removed  by  operation.  A  guinea-pig  inoculated  from  a  vesicle 
died  in  three  days,  and  a  microscopic  examination  showed  all 
the  appearance  of  anthrax.  Cultures  of  anthrax  bacilli  were 
made  from  the  first  guinea-pig. 

After  one  month  a  second  guinea-pig  was  inoculated  with  a 
culture  which  had  been  carried  on  for  several  generations.  The 
second  guinea-pig  died  in  two  days  with  the  characteristic  lesion 
of  anthrax.  Anthrax  bacilli  were  cultivated  from  the  second 
guinea-pig.  (The  rabbit  inoculated  from  the  original  skin  on 
February  13th  remained  well,  and  was  accidentally  killed  three 
weeks  after  operation.) 

From  data  given  in  the  resume  the  diagnosis  is  made  of 
anthrax,  malignant  pustule,  in  the  specimen  of  skin. 

During  the  past  five  years  a  new  history  of  this  disease  is  to 
be  recorded.  The  literature  of  the  subject  may  be  considered 
under  the  following  headings  : 

1.  The  localization  of  the  anthrax  bacillus. 

2.  Internal  anthrax.' 

3.  The  diagnosis  of  charbon. 

4.  Immunity  by  inoculation. 

5.  Prophylaxis. 

6.  The  treatment  by  the  injection  of  other  organisms. 

7.  The  radical  treatment  which  has  come  forward  with  the 
advent  of  antisepsis. 

The  localization  of  the  anthrax  bacillus.  The  best  observers 
differ  as  to  the  presence  or  absence  of  the  anthrax  bacillus  in 
the  blood.  In  some  cases  where  they  are  found  in  the  various 
organs  far  removed  from  the  initial  lesion  they  have  not  been 
detected  in  the  blood  by  the  most  thorough  search.(i)  The 
explanation  probably  lies  in  the  fact,  which  appears  to  have 
been  clearly  demonstrated,  that  the  anthrax  spores  are  dis- 
seminated through  the  system  by  the  blood,  so  that  almost  any 
part  of  the  organism  may  be  used  as  a  source  of  culture,  even 
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when  no  bacilli  have  been  found  except  in  the  neighborhood 
of  the  local  lesion.  (2)  The  diffusion  of  the  spores  is,  however, 
not  inconsistent  with  the  theory  of  radical  local  treatment,  as 
the  local  colony  of  bacilli  are  presumably  the  manufactory  of 
the  spores  found  in  other  parts  of  the  body. 

Internal  anthrax.  The  cases  in  which  the  lesion  is  absent 
altogether,  or  occurs  in  a  more  or  less  modified  form  internally, 
are  few,  but  they  are  extremely  interesting  from  the  difficulty 
and  importance  of  diagnosis.  The  most  striking  cases  with 
which  I  am  acquainted  are  : 

1.  The  case  of  a  man  in  which  the  attack  began  suddenly 
with  swelling  under  the  tongue,  headache,  fever,  and  delirium, 
and  later  bloody  stools  and  bloody  vomitus  appeared,  and  great 
dyspnoea.     Death  occurred  on  the  fourth  day.  (3) 

2.  A  baby  five  months  old,  supposed  to  have  a  severe  bron- 
chitis. The  chest  yielded  all  the  physical  signs  of  bronchitis, 
but  in  addition  there  was  some  general  oedema,  and  an  erythe- 
matous patch  upon  the  upper  left  chest.  After  death,  on  the 
ninth  day,  the  "pustules"  were  found  in  the  bronchi. (4) 

3.  A  case  has  been  recently  reported  in  which  a  diagnosis  of 
intestinal  obstruction  was  made  by  competent  surgeons.  The 
patient  was  so  nearly  moribund  that  an  operation  was  not 
attempted.  The  autopsy  showed  great  congestion  of  the  intes- 
tines;  the  mesenteric  glands  were  greatly  enlarged.  (5)  In  this 
case  the  bacilli  were  abundant  in  the  blood,  one  loop  of  intestine 
was  very  much  swollen,  and  a  thrombus  20  cm.  long  was  found 
in  the  immediate  neighborhood. 

4.  From  the  four  cases  reported  by  Massing,  it  appears  that 
vomiting,  diarrhoea,  and  extreme  constipation  may  or  may  not 
be  present  in  abdominal  anthrax,  and  that  all  the  symptoms  are 
uncertain.  (6) 

Even  where  there  is  an  external  lesion  the  diagnosis  may  be 
far  from  simple.  The  great  variety  which  the  local  manifesta- 
tion may  assume  is  shown  in  the  accompanying  analysis  of  the 
forms  of  lesion  by  Sabatier.(7) 

Am  Surg  21 
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Charbons 
externes 


Charbons 
internes 


Classification  of  Sab  a  tier. 
Formes  papuleuses. 
Formes  phlyctenoides. 

-J   Formes  cedemateuses. 


Penetration  par 


Pustule  malignant  de  Millet. 
Pustule  malignant  classique. 
Pustule  a  oedeme  separe.     (Observation  per- 
sonnel.) 
j  CEdeme   malin   charbonneux.    Bourgeois 
[       d'Etampts. 
f  Plaie  carbonisee.     Admise  par  Roscol,  sont  a 
reviser. 


Charbon  malin. 


Fievre  charbonneuse. 


Point  gangreneux  sans  phlyctene. 
Absorption  par  une  muqueuse. 

tumeur  symptomatique. 
Forme  oedemateuse.     Observation  de  Mauver- 


{Avec  t 
Forme 
zin, 


Salmen  et  Mannoury. 
terieur. 


Pas  de  charbons  ex- 


Mycose  intestinale. 

Forme  pulmonaire  d'Eppinger. 


And  Colin  (8)  has  by  experiments  on  dogs  defined  clearly  ten 
different  forms  which  the  so-called  "  pustule"  may  assume. 


Classification  of  Colin.     Founded  on  Experiments  upon  Dogs. 

i.  A  small  pustule,  incompletely  formed,  which  preserves  for 
several  days  the  virulent  material. 

2.  A  diffuse  erythema  which  lasts  for  a  very  short  time,  and 
vanishes  almost  suddenly. 

3.  A  small  malignant  pustule,  more  or  less  elevated,  red, 
umbilicated,  yielding  at  first  a  serous,  and  later  a  sero-purulent 
fluid. 

4.  A  simple  oedema  without  change  in  the  state  of  the  skin. 

5.  A  pustule  followed  by  oedema. 

6.  An  oedema  followed  by  a  pustule. 

7.  A  pustule  and  an  oedema  arising  at  the  same  time. 

8.  A  pustule  with  oedema  and  erythema. 

9.  A  phlegmonous  tumor. 

10.  Finally,  a  small  bubo  with  lymphangitis  in  the  neigh- 
borhood. 

Immunity  by  inoculation.  Woodbridge  (9)  has  obtained  immu- 
nity from  anthrax  in  animals  by  the  injection  of  a  fluid  from 
which  the  bacteria  after  culture  have  been  removed  by  filtration. 


REPORT    OF    A    CASE    OF    ANTHRAX.  323 

The  immunity  must  result  from  the  presence  in  the  fluid  of  some 
product  of  the  life  of  the  bacteria. 

Hankin(iO)  has  described  a  distinct  chemical  substance  ob- 
tained from  the  organs  of  an  immune  animal — the  rat — which 
possesses  the  same  power. 

Prophylaxis.  Inoculation  with  attenuated  cultures  of  the 
bacilli  themselves  has  also  been  used  with  complete  success  to 
confer  immunity.  But  the  rarity  of  the  disease  in  man  makes 
it  unlikely  that  such  measures  will  ever  become  of  practical 
importance  to  human  patients,  except  indirectly  by  decreasing 
the  disease  among  animals.  (11) 

Treatment  by  tlie  injection  of  other  organisms.  One  of  the  most 
curious  phenomena  in  the  natural  history  of  the  disease  is  the 
antagonism  of  the  bacteria  of  several  other  diseases  to  that  of 
anthrax.  The  researches  of  a  number  of  eminent  bacteriologists 
have  clearly  demonstrated  the  following  principles  : 

1.  That  the  diplococcus  pneumoniae,  the  erysipelas  coccus, 
the  staphylococcus  pyogenes  aureus,  the  bacillus  prodigiosus, 
and  some  other  forms  are  hostile  to  the  bacillus  of  anthrax. 

2.  That  the  growth  of  anthrax  may  be  retarded  or  destroyed 
entirely,  according  to  the  quantity  of  the  antagonist  injected. 

3.  That  the  injection  must  be  at  about  the  time  of  infection 
with  anthrax,  and  that  immunity  lasts  only  while  the  presence 
of  antagonists  continues. 

4  The  injection  of  the  antagonist  may  be  directly  into  the 
circulation  or  into  the  tissues  about  the  pustule.  But  the  first 
method  is  no  more  efficient  than  the  second,  and  has  been  fol- 
lowed by  death  from  embolism. 

5.  There  is  danger  of  death  from  the  antagonist  bacillus.  (12) 
Radical  treatment.     The  methods  of  radical  treatment  which 
claim  attention  from  the  success  reported  may  be  enumerated  as 
follows : 

1.  The  old  and  obvious  method  by  complete  excision. 

2.  The  use  of  the  actual  cautery  instead  of  the  knife.  (13) 

3.  The  destruction  of  the  lesion  by  the  injection  of  strong 
solutions  of  the  most  energetic  antiseptics,  carbolic  acid  and 
bichloride  of  mercury.  (14) 
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Ever  since  Jaworsky's  report  of  seventy-two  cases,  all  cured 
by  local  injection  of  carbolic  acid,  this  principle  of  treatment  has 
been  extensively  followed  with  results  which  must  be  regarded 
as  brilliant,  even  after  every  allowance  has  been  made  for  the 
irresistible  tendency  not  to  report  unfavorable  cases.  More  than 
a  hundred  cases  of  cure  by  this  method  have  been  reported,  and 
I  have  no  doubt  that  the  number  could  be  greatly  increased  by 
a  more  complete  search. 

Antiseptics  have  been  applied  in  two  ways,  yielding  equally 
good  results.  A  crucial  incision  is  made  and  the  antiseptic 
applied  in  a  very  concentrated  form,  or  a  circle  of  injections  of 
the  germicide  is  make  around  the  pustule.  The  effect  is  the 
same.  The  whole  mass  sloughs  off,  and  the  final  result  in  the 
successful  cases  is  about  as  radical  as  an  excision.  The  de- 
struction of  the  whole  pustule  by  the  cautery  is  only  another 
way  of  producing  the  same  result.  In  a  number  of  the  cases 
the  local  use  of  powerful  antiseptics  was  supplemented  by  the 
internal  administration  of  corrosive  or  carbolic  acid  in  heroic 
doses.  But  the  result  seems  to  have  been  quite  as  good  in  the 
large  number  of  cases  in  which  the  treatment  was  purely  local. 
It  cannot  be  supposed  that  enough  of  the  germicide  could  be 
taken  internally  to  render  all  the  tissues  antiseptic,  and  on  no 
other  supposition  can  the  necessity  of  the  internal  treatment  be 
justified.  (In  some  cases  the  antiseptic,  though  strong,  is  said 
not  to  have  caused  a  slough.)  (15) 

Another  form  of  treatment  may  be  noticed  in  passing.  The 
use  of  electricity  has  been  repeatedly  tried,  but,  on  the  whole, 
without  good  results.  And  Apostolus  experiments  show  that 
its  only  means  of  action  is  by  the  acid  set  free  at  the  positive 
pole,  which  he  finds  destroys  the  bacillus.  (16)  But  the  method 
is  less  thorough  and  more  difficult  of  execution  than  the  other 
more  radical  procedures  described.  Davies-Colley(i7)  has 
reported  cures  by  ipecac  in  large  doses  internally  and  locally 
applied.  His  treatment  was  suggested  by  Muskett's  (18)  report 
of  fifty  cases  without  a  single  death,  treated  by  large  doses  of 
ipecac. 

Evans  (19)  has  tested  this  treatment  by  a  bacteriological  study 
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in  which  he  has  shown  that  ipecac  is  fatal  to  the  bacilli  in  cul- 
tures. But  the  treatment  has  one  serious  flaw,  if  we  may  judge 
by  Evans's  results ;  the  spores  are  not  destroyed.  As  powerful 
antiseptics  the  cautery  and  the  knife  would  destroy  all  the  local 
spores.  They  are  in  this  respect  more  thorough  and  to  be  pre- 
ferred. 


Consideration  of  Clinical  History  ;  Pathological  and  Bacteriological 
Reports,  and  Literature  of  the  Subject. 

The  points  of  interest  in  this  case,  as  they  presented  themselves 
to  the  writer,  are:  the  completeness  of  the  history  of  infection; 
the  recognition  of  the  disease  by  Dr.  Monks ;  the  severity  of 
the  man's  illness ;  the  increase  of  the  systemic  poisoning  upon 
the  sixth  day  of  the  disease ;  the  relief  which  was  given  the 
patient  by  the  excision  of  the  pustule ;  the  rapid  subsidence  of 
the  glandular  swelling,  and  his  complete  recovery.  The  reports 
of  Mr.  Tucker  and  Drs.  Mallory  and  Jackson  are  filled  with 
interesting  points,  especially  when  their  reports  and  the  clini- 
cal history  are  considered  in  the  light  of  the  literature  of  the 
subject. 

It  was  a  surprise  to  the  writer  to  know  that  the  old  operation 
of  excision  of  the  pustule  had  been  so  far  supplanted  as  it  has 
been  by  the  treatment  by  injections  of  corrosive  sublimate  and 
carbolic  acid.  The  reports  of  Davies-Colley  and  Muskett  in 
reference  to  ipecac,  and  the  bacteriological  study  of  Evans  on 
ipecac,  are  of  great  interest. 

Mr.  Tucker  states  that  in  the  cultures  which  were  taken  from 
the  vesicles  there  must  have  been  in  the  serum  some  living 
organism,  or  some  substance  not  an  organism,  which,  while  it 
permitted  the  development  of  anthrax  upon  agar,  entirely  in- 
hibited its  growth  in  gelatin ;  permitting  the  deduction  that  it 
might  also  inhibit  its  growth  in  the  serum  or  tissue  of  the 
patient.  This,  while  advanced  by  Mr.  Tucker  as  purely  a  sug- 
gestion, is  full  of  interest,  especially  when  we  consider  the  classi- 
fication of  the  disease  by  Sabatier  and  Colin. 

That  there  are  different  forms  of  malignant  pustule,  all  depen- 
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dent  upon  the  same  bacillus,  seems  probable  but  not  settled. 
That  this  patient  should  have  been  inoculated  with  anthrax, 
have  suffered  for  six  days  and  yet  recovered,  is  so  different  from 
the  recorded  history  of  many  cases  where  the  patient  succumbs 
to  the  virulence  of  the  systemic  poisoning  in  from  forty-eight  to 
sixty  hours,  that  it  would  lead  us  to  suspect  that  the  difference 
in  the  clinical  manifestations  may  depend  upon  whether  the 
infection  is  local  or  systemic. 

Again,  the  literature  of  immunity  by  inoculation  which  Wood- 
bridge  has  obtained  by  the  injection  of  a  fluid  from  which  the 
bacteria  after  culture  had  been  removed  by  filtration,  and 
Henkin,  where  a  distinct  chemical  substance  obtained  from  the 
organs  of  an  immune  animal — the  rat — possessed  the  power 
of  conferring  immunity  upon  the  inoculated  animal,  are  of 
interest. 

That  an  antagonistic  influence  should  exist  between  different 
bacilli  is  a  matter  of  congratulation  as  well  as  of  great  interest, 
and  in  considering  this  case  the  antagonism  between  the  anthrax 
bacillus  and  other  bacteria  must  be  considered.  The  absence 
of  the  bacilli  in  the  blood  is  a  matter  of  interest. 

From  the  bacteriological  reports  of  both  Mr.  Tucker  and  Dr. 
Henry  Jackson,  the  belief  may  be  entertained'  that  systemic 
poisoning  had  not  occurred,  yet  the  patient  presented  the  ap- 
pearance of  an  extremely  sick  man  suffering  from  systemic  poi- 
soning, which  systemic  poisoning  on  the  sixth  day  was  much 
greater  than  upon  the  fifth  day,  and  for  this  reason  I  believe 
that  he  was  systemically  poisoned  either  by  the  anthrax  bacillus 
or  its  products. 

The  presence  of  the  anthrax  bacillus  having  been  proven  in 
this  case  by  three  different  bacteriological  experts  places  the 
diagnosis  beyond  a  shadow  of  doubt.  In  Dr.  Jackson's  report 
there  is  a  statement  made  of  great  interest  from  the  operative 
standpoint.  He  states  that  in  many  of  the  sections  no  bacilli 
existed,  or  only  a  very  few.  In  some  of  the  sections  he  found  a 
few  small  areas  in  which  were  numerous  bacilli.  Where  found 
the  bacilli  were  situated  either  in  the  vesicle  on  the  surface,  or 
in  the  new-formed  granulation  tissue  surrounding  the  hair  folli 
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cles.  No  bacteria  were  found  in  any  of  the  sections  in  the 
deeper  portion  of  the  tissue  removed.  Just  beneath  the  skin 
were  numerous  small  areas  of  hemorrhagic  infiltration.  The 
outer  portion  of  the  tissue,  however,  showed  no  abnormal  ap- 
pearance, so  that  from  this  report  it  is  fair  to  deduce  that  the 
excision  completely  removed  the  nidus  of  disease,  which  was 
situated  principally  in  the  skin  and  about  the  hair  follicles,  and 
it  further  demonstrates  that  the  removal  of  a  pustule  after  ex- 
tensive glandular  swelling  is  not  a  useless  measure. 

From  a  theoretical  standpoint  it  is  interesting  to  speculate  as 
to  the  reason  why  this  patient  did  not  die  from  his  infection 
with  the  anthrax  bacillus.  That  he  was  systemically  poisoned 
I  feel  certain,  but  that  this  was  by  the  bacillus  I  do  not  believe. 
The  opinion  is  held  by  many  bacteriologists  that  death  in  char- 
bon  occurs  by  the  crowding  of  the  blood  with  bacilli,  which  at 
times  mechanically  produce  thrombosis  of  the  arteries  of  the 
lungs,  etc.  That  this  is  one  method  of  death  cannot  be  doubted; 
but  we  also  know  that  in  anthrax,  as  in  other  infectious  diseases, 
death  occurs  by  the  toxic  action  of  the  products  of  bacteria 
(ptomaines;  toxines,  etc.). 

If  the  patient  were  systemically  poisoned  by  the  products  of 
the  anthrax  bacilli,  and  the  local  nidus  were  removed,  the 
patient  would  probably  recover.  This  may  offer  an  explanation 
why  patients  from  so  fatal  a  disease  recover  under  radical  local 
treatment. 

The  application  of  this  reasoning  to  other  diseases,  such  as 
diphtheria (20),  may  by  analogy  be  made,  and  it  is  possible  that 
in  the  future  we  shall  more  radically  treat  areas  of  local  infection 
which  are  sources  of  danger  to  life  from  systemic  poisoning. 

In  the  light  which  has  been  given  me  by  the  clinical  history 
of  this  case,  the  reports  of  the  bacteriological  examination,  and 
the  literature  of  the  subject  which  is  at  my  command,  I  would 
make  the  following  deductions  in  regard  to  treatment : 

1.  That  where  applicable,  the  old  and  obvious  method  of 
treatment  by  complete  excision  of  the  pustule,  when  vital  struc- 
tures are  not  involved,  is  the  best. 

2.  That  where  extensive  surfaces    including  vital   parts  are 


328  REPORT  OF  A  CASE  OF  ANTHRAX. 

involved,  the   treatment  by  injecting    strong   solutions  of  the 
most  energetic  antiseptics  may  be  used. 

3.  That  glandular  swelling  about  the  malignant  pustule  and 
apparent  systemic  poisoning  do  not  contra-indicate  operative 
treatment. 
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CYSTIC    GROWTH    WITHIN    THE    INTERNAL 
CONDYLE    OF    THE    FEMUR. 

BY  THOMAS  G.   MORTON,  M.D., 
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PHILADELPHIA. 


Dr.  M.1  was  born  in  the  fall  of  1861,  and  at  the  time  of  coming 
under  our  professional  care,  in  November,  1892,  was,  therefore,  in  his 
thirty- second  year.  With  the  exception  of  a  few  of  the  simple  diseases 
of  childhood,  he  had  always  been  very  healthy,  and  had  led  a  very 
active  life.  In  the  summer  of  1879  ne  ^rst  noticed  slight  inability  to 
completely  flex  the  left  knee;  but  during  ordinary  progression,  or 
other  movements  of  the  joint,  he  experienced  no  inconvenience  at  that 
time.  He  also  discovered  the  presence  of  a  tender  spot  immediately 
above  the  extremity  of  the  internal  condyle.  Pressure  in  this  region 
caused  some  pain,  but  nothing  of  consequence.  During  the  four  years 
previous  he  had  been  much  devoted  to  gymnastic  exercises,  and  he 
naturally  attributed  the  pain  to  the  result  of  some  injury  received  in 
vaulting  over  the  parallel  bars ;  he  therefore  discontinued  this  form  of 
exercise ;  but,  in  spite  of  this,  he  noticed  that  the  trouble  gradually, 
though  very  slowly,  increased.  In  the  spring  of  1880  he  made  a 
change  in  his  habits  and  commenced  to  read  medicine,  and,  as  he  was 
now  leading  a  very  sedentary  life,  he  experienced  very  little  incon- 
venience from  the  affected  part. 

While  at  college,  December,  1881,  he  engaged  in  a  friendly  wrestle 
with  a  classmate,  in  the  course  of  which  he  fell  and  forcibly  bent  the 
left  knee  under  his  body.     The  pain  he  experienced  from  this  injury 

1  The  history  of  this  very  interesting  case  was  taken  from  a  statement  prepared  by  the 
patient,  Dr.  C.  H.  Mastin,  Jr.,  of  Mobile,  Ala. 
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he  describes  as  very  intense ;  indeed,  for  some  moments  immediately 
succeeding  he  was  quite  unable  to  extend  the  leg  or,  in  fact,  to  move 
it  at  all.  As  the  result  of  this  accident,  he  was  confined  to  his  bed  for 
two  days.  There  was  no  swelling,  heat,  or  redness ;  there  was  simply 
a  marked  increase  of  pain  at  the  site  of  the  former  tenderness  j  this, 
however,  gradually  subsided,  so  that  by  the  end  of  the  week  the  limb 
had  regained  its  usual  condition.  After  this  there  was  no  further 
change  for  the  worse  until  after  he  was  graduated  and  had  returned  to 
his  home  in  a  Southern  State. 

The  confinements  of  a  student's  life  being  over,  he  resumed  the 
more  active  habits  in  pursuing  the  practice  of  medicine.  He  gained 
flesh,  and  soon  weighed  198  pounds.  The  joint  now  only  gave  him 
trouble  when  it  was  forcibly  flexed ;  at  such  times  the  pain  would 
compel  him  to  relax  the  muscles  and  extend  the  limb.  Complete  ex- 
tension was  not  in  the  least  painful  to  him.  Nothing  noteworthy  then 
occurred  until  the  spring  of  1887,  when  he  experienced  pain  and 
tenderness  also  at  the  left  sacro-iliac  junction.  This  steadily  increased 
in  severity,  and  in  three  months  the  sciatic  nerve  at  the  notch  became 
painful  and  the  pain  extended  down  along  the  course  of  the  nerve. 
Tender  spots  existed,  one  at  the  external  popliteal,  another  where  the 
anterior  tibial  passes  forward  between  the  two  bones  of  the  leg ;  there 
was  also  one  on  the  dorsum  of  the  foot. 

At  this  time  it  was  also  noticed  that  extension  of  the  left  knee-joint 
produced  a  marked  increase  of  pain  in  all  of  these  points  just  named. 
Flexion  of  the  joint  caused  intense  agony  at  the  old  spot  above  the 
internal  condyle.  To  increase  his  suffering  the  anterior  crural  nerve 
now  became  neuralgic,  and  the  long  saphena  branch  was  painful 
throughout  its  entire  length.  The  pain  in  all  of  these  nerves  was  now 
constant,  although  at  times  worse  than  others.  The  most  comfortable 
position  in  which  he  could  place  the  limb  was  with  the  knee  partly 
flexed ;  this  compelled  him  to  walk  on  his  toes  with  the  heel  elevated, 
and  to  attain  this  he  had  an  extra  heel  placed  upon  the  left  shoe.  His 
health  now  became  impaired  from  the  constant  pain  and  want  of 
exercise.  His  bodily  weight  fell  to  168  pounds  ;  he  became  jaundiced 
and  very  nervous,  and  he  suffered  with  repeated  attacks  of  bilious 
colic,  particularly  at  night.  The  muscles  of  the  affected  limb  lost 
their  tone,  and  the  tissues  wasted  so  that  the  limb  was  decidedly 
smaller  than  the  right  one.  Sleep  at  night,  except  for  a  few  hours 
was  impossible,  and  life  now  became  a  burden. 
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This  state  of  affairs,  in  spite  of  treatment  of  various  kinds,  lasted 
for  about  eight  months,  after  which  the  pain  in  the  nerves  became  less 
severe  and  the  general  health  began  to  improve.  There  was  no  change 
for  the  better,  however,  in  the  supra-condyloid  spot  or  in  the  function 
of  the  knee-joint  ;  if  anything,  the  knee  was  stiffer  and  more  bent. 
The  pain  in  the  spot  now  increased;  exacerbations  of  pain  weie 
frequent  and  were  often  associated  with  twitching  of  the  internal 
hamstring  muscles.  During  these  exacerbations  there  was  a  sharp, 
cutting  pain  at  the  cartilaginous  tip  of  his  left  seventh  rib,  and  by 
making  pressure  upon  this  point  he  declared  that  a  marked  increase  in 
pain  above  the  femoral  condyle  was  produced.  He  described  the 
sensation  as  being  like  a  telegraphic  communication  between  the  two 
spots.  This  peculiar  phenomenon,  however,  was  not  always  present, 
and  at  times  would  be  absent  for  weeks  at  a  time. 

As  regards  treatment,  many  and  diverse  remedies  were  employed. 
Electricity,  by  both  the  galvanic  and  faradic  currents,  was  faithfully 
tried.  Blisters  were  repeatedly  applied  over  the  condyle.  On  one  or 
two  occasions  he  froze  the  surface  with  ether  spray.  Cocaine  injections 
down  to  the  bone  were  made.  Various  ointments  were  employed, 
pressure  was  applied  ;  but  all  to  no  purpose.  Wrapping  the  knee  in  a 
towel  soaked  with  cold  water  seemed  to  afford  more  relief  than  any- 
thing else.  He  also  observed  that  during  cold,  wet  weather  he  had 
always  suffered  less  than  in  summer  or  during  a  dry  spell  in  winter. 
For  internal  treatment  he  took  many  boxes  of  anti-neuralgic  pills,  but 
avoided  the  use  of  narcotics,  fearing  that  the  habit  of  using  them 
might  grow  upon  him.  Iodide  of  potash  was  pushed  to  iodism  without 
any  evident  result. 

In  the  spring  of  1888  he  determined  to  seek  surgical  relief  from  his 
sufferings.  He  came  to  Philadelphia  and  placed  himself  under  the 
charge  of  the  late  Professor  D.  Hayes  Agnew,  who  regarded  the  case 
to  be  one  of  neuroma  upon  the  internal  branch  of  the  saphena  nerve. 
Dr.  Agnew  accordingly  cut  down  upon  the  nerve,  but  found  nothing 
abnormal.  However,  he  excised  two  and  one  half  inches  of  the  cuta- 
neous branch  under  the  impression  that  this  was  diseased  and  had 
probably  caused  the  pain.  Soon  after  the  operation  it  was  discovered 
that  it  had  been  a  complete  failure,  as  far  as  any  relief  from  suffering 
was  concerned.  Apparently  thinking  that  the  moral  effect  of  the 
operation  might  be  sufficient  to  effect  a  cure,  the  patient  was  advised 
to  return  to  his  home  for  a  while.     He  did  so  with  shattered  hopes, 
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and  with  the  conviction  that  he  was  looked  upon  as  a  subject  of 
hysteria  by  his  medical  advisers  and  friends. 

Four  years  more  of  annoyance  and  suffering  followed,  during  which 
time  he  was  almost  a  cripple.  He  finally  determined  to  return  to 
Philadelphia,  with  his  mind  made  up  to  have  an  operation  done  of  a 
more  radical  nature  than  before,  even  if  it  involved  amputation  of  the 
limb. 

At  my  advice,  he  entered  the  Orthopaedic  Hospital  in  this  city. 
The  following  notes  of  his  condition  were  made  by  the  surgeons  and 
neurologists  of  the  hospital  :  "  There  is  a  slight  numbness  of  skin  over 
the  painful  spot  above  the  internal  condyle  of  the  left  femur,  but  no 
general  or  local  anaesthesia.  The  spot  may  be  covered  with  the  ends 
of  two  fingers,  but  the  patient  carefully  guards  it  from  being  rudely 
touched  or  handled.  There  is  motion  in  the  knee-joint,  which  is  kept 
in  a  partly  flexed  condition ;  either  extreme  flexion  or  extension  causes 
pain.  He  can  strike  the  heel  upon  the  ground  without  pain,  and 
insists  that  there  is  nothing  the  matter  with  the  articulation.  Measure- 
ments were  made  as  follows  : 

Around  partly  flexed  knee    . 
Six  inches  above  the  internal  condyle  . 
Thigh,  near  crease  of  buttock 
Around  the  largest  part  of  the  calf 

"  Pain  extends  up  to  the  left  eighth  rib,  follows  distribution  of 
internal  saphenous  nerve,  and  also  the  trunk  of  the  nerve  up  to  sacro- 
sciatic  notch  j  the  obturator  nerve  also  seems  involved.  The  extreme 
pain  is  limited  to  the  centre  of  the  cicatrix  remaining  after  former 
operation.  Faradization  elicited  ready  response,  aud  muscular  degen- 
eration was  not  detected.  Sight  and  hearing  good.  Urine  high- 
colored,  rich  in  uric  acid  and  in  oxalates;  no  albumin  or  sugar  was 
found  after  careful  examination." 

The  opinions  of  the  case  expressed  by  the  physicians  present  were 
varied  ;  but  the  general  belief  was  that  the  disease  was  a  neurosis  with 
a  gouty  basis,  as  suggested  by  the  father  of  the  patient.  It  was  de- 
termined that  the  proper  course  to  follow  was  to  make  an  exploratory 
incision  to  examine  the  condyle,  and,  failing  to  find  anything  there,  to 
take  out  a  long  section  of  the  internal  saphenous  nerve,  high  up,  and 
to  completely  remove  the  old  cicatrix,  with  any  nerve  branches  that 
might  be  found  there. 

The  operation  was  accordingly  performed  on  Saturday,  October  29, 
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1892.  There  were  present  Dr.  S.  Weir  Mitchell,  Drs.  Thomas  S.  K. 
Morton  and  Pierce,  and  the  resident  physician  who  administered  the 
anaesthetic.  There  was  much  struggling  during  the  etherization  ;  but 
even  after  he  was  fully  under  the  influence,  so  that  there  was  no  longer 
any  conjunctival  reflex,  a  slight  touch  upon  the  seat  of  pain  over  the 
condyle  at  once  caused  marked  reflex  contraction  of  the  muscles  of 
the  limb,  which  was  repeatedly  drawn  up  after  all  the  rest  of  the  body 
was  insensitive. 

Comment  by  Dr.  Hunt  on  the  Above  Case. 

Dr.  Morton  made  at  once  a  five-inch-long  incision,  exactly  through 
the  old  scar  and  right  down  to  the  bone.  On  examining  with  the 
finger  he  came  upon  a  rough  plaque  of  bone,  evidently  the  result  of  a 
periostitis.  An  elevator  was  easily  got  under  this,  and,  with  a  chisel, 
the  plaque  was  broken  and  lifted  off.  It  formed  the  covering  of  a  cyst 
having  a  thin  wall  of  a  bluish  lead  color.  The  cyst,  which  burst  in 
the  effort  to  remove  it,  contained  a  watery  colloid  fluid,  and  extended 
obliquely  into  the  condyle  for  more  than  an  inch.  It  was  removed 
with  all  its  attachments ;  the  cavity,  at  least  an  inch  wide,  was  curetted 
and  finally  cleaned  out  by  the  application  of  the  crown  of  a  trephine, 
and  then  thoroughly  syringed  with  a  weak  bichloride  solution.  There 
was  no  hemorrhage. 

The  cavity  was  filled  with  iodoform  gauze,  and  the  patient  was  put 
to  bed  with  the  limb  in  a  semiflexed  position.  This  operation  in  all 
respects  was  a  thorough  success.  The  relief  was  almost  immediate. 
The  patient  was  up  and  walking  about  by  the  4th  of  November, 
although  strongly  advised  not  to  be  too  free  in  his  movements.  There 
was  an  entire  change  for  the  better  in  disposition.  He  is  cheerful  and 
has  no  fear  of  hurting  the  limb.  Sleeps  soundly  and  in  any  position, 
and  considers  himself  as  practically  a  well  man.  There  is  still  some 
limp  in  gait,  but  this  is  due  to  the  long  contraction,  which  is  relaxing 
rapidly.  He  was  discharged  after  being  twenty-one  days  in  hospital. 
He  walked  up  the  steps  of  the  railroad  station  without  difficulty  or 
pain. 

From  the  moment  Dr.  Morton  exposed  the  cyst  wall  I 
believed  he  uncovered  an  echinococcus  cyst.  My  belief  is 
further  confirmed  by  what  I  have  since  read  of  such  cases.  One 
thing,  and  I  admit   an   important  one,  is  wanting — that  is  the 
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finding  of  the  hooklets  of  the  small  entozoon.  Dr.  Burr,  the 
pathologist  of  the  Orthopaedic  Hospital,  searched  carefully  for 
them,  but  they  were  not  found.  It  takes  a  power  of  over  500 
diameters  to  expose  them,  for  they  are  only  0.03  of  a  millimetre 
in  size,  the  whole  worm  measuring  but  5  mm.  or  about  one-fifth 
of  an  inch  in  length.  Dr.  Burr  used  an  oil-immersion  objective 
of  over  900  diameters.  I  was  sure  I  found  a  hooklet  with  my 
little  Nachet  of  625  diameters  ;  it  corresponded  closely  with  the 
drawings,  but  Dr.  Burr  was  not  satisfied  with  the  identity,  and 
the  specimen  was  rejected. 

I  find  that  the  hooklets  are  easily  lost  by  the  bursting  of  the 
cyst,  and  at  certain  stages  they  drop  from  their  attachments. 
Also,  when  we  consider  that  there  are  but  six  of  them  in  a 
unilocular  cyst  we  can  understand  how  easily  they  may  be  lost. 
We  are,  therefore,  forced  back  on  the  clinical  history,  and  this 
so  agrees  with  other  reported  cases  that  I  have  no  doubt 
about  it. 

First,  I  found  that  the  patient  had  been  excessively  fond  of 
dogs;  they  used  to  be  his  companions  day  and  night;  remember 
that  when  the  pain  attacked  him  it  came  on  suddenly  and  without 
any  accident  or  other  thing  to  which  to  attribute  it. 

This  is  also  the  history  of  the  cases  recorded.  Echinococcus 
in  bone  is  so  rare  (according  to  Neisser,  there  are  28  bone  cases 
to  985  other  organs)  that  the  opportunities  of  observing  are  very 
limited.  I  was  fortunate  to  find  in  the  Lewis  Library  of  the 
College  of  Physicians  an  inaugural  dissertation  published  in 
Berlin  in  1889,  by  Freidrich  Poppe,  of  Schlieben,  entitled  "Uber 
den  Echinococcus  der  Knocken."  This,  I  think,  is  the  only 
monograph  on  the  subject;  at  least,  it  was  all  I  could  find. 
The  author  tabulates  60  cases,  evidently  with  great  research. 
Hahn  counts  up  36  cases,  in  1883;  and  Thomas,  of  the  Adelaide 
Hospital,  South  Australia,  in  an  exceedingly  interesting  volume 
on  Hydatid  Disease  (1884),  simply  catalogues  31  cases  in  bones, 
without  giving  the  histories  of  any  of  them.  When  I  read  of  a 
case  in  Poppe's  list  reported  in  18 19  in  the  New  England  Medical 
Journal,  I  thought  I  was  going  to  turn  up  an  American  with  this 
rare  affection,  but  I  found  it  was  a  case  in  Guy's  Hospital  that 
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was  reported  by  a  Dr.  Webster,  who  was  probably  a  student  in 
London  at  the  time. 

The  60  cases  of  Poppe  involved  the  following  bones  :  3  os 
frontis ;  1  sphenoid;  8  vertebra ;  3  innominate  and  sacrum;  1 
ilium,  pubis,  and  ischium;  4  ilia;  I  pubis;  2  ilia  and  femur;  I 
scapula;  1  rib,  fifth  right;  1  sternum;  13  humeri;  1  humerus 
and  femur;  I  index  phalanx;  7  os  femoris  ;  I  femur  and  tibia; 
11  fibula.  20  of  these  are  known  to  have  died,  16  of  them 
under  treatment;  4  had  no  operative  treatment;  a  case  of 
Baudelocque's  died  of  variola.  It  is  not  known  what  became  of 
15;  it  is  to  be  presumed  that  most,  if  not  all,  of  them  died, 
as  they  appear  to  have  been  unamenable  to  treatment;  they  are 
catalogued  as  "nicht  bekannt." 

This  shows  the  extreme  fatality  of  this  little  entozoon,  as  fatal 
when  it  attacks  the  bones  as  when  it  invades  other  organs. 
There  were  15  recoveries  by  operation — 5  by  incision  ;  1  tre- 
phine ;  5  resections  ;  2  exarticulations  ;  2  amputations.  Result 
not  reported  in  2  exarticulations.  In  2,  autopsies  revealed  the 
disease,  1  in  scapula  and  1  in  humerus.  Diagnosis  is  only  made 
by  exploration,  mostly  by  incision.  I  did  not  come  across  one 
case  that  was  rightly  diagnosed  before  some  kind  of  operation. 

I  verified  the  reports  of  Poppe  in  the  journals  at  the  College 
of  Physicians,  as  far  as  regards  the  femur.  Harm's  case,  which 
was  cured  by  amputation,  occurred  in  a  woman  who  had  the 
disease  in  the  internal  condyle  and  head  of  tibia  and  was  very 
like  our  case.  There  was  intense  pain  in  the  part,  for  which 
she  was  admitted  to  a  hospital  twice ;  but  finally  returned  the 
third  time  for  amputation,  so  great  was  her  suffering.  By  this 
time  there  were  bulgings  both  below  and  above  the  knee ;  these 
required  incisions,  which  revealed  the  cause  of  the  disease,  which 
had  progressed  so  far  as  to  remove  all  thoughts  of  saving  the 
limb.     The  other  cases  had  about  the  same  general  history. 

These  cases  have  received  much  attention  from  the  explana- 
tion they  are  thought  to  give  of  so-called  spontaneous  fracture. 
The  cyst  in  its  growth  thins  out  the  bone,  which  disappears 
probably  by  absorption,  and  its  weakened  walls  give  way  under 
the  slightest  provocation.     These  fractures,  moreover,  are  char- 
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acterized  by  their  obstinacy  as  to  uniting,  and  if  the  disease 
which  causes  them  is  not  recognized  and  removed,  there  is 
small  chance  for  the  limbs.  Several  most  interesting  accounts 
are  given  in  the  reports  I  read,  but  it  would  make  this  paper  too 
long  to  give  them  here. 

In  the  case  of  Dr.  Mastin  it  was  easy  to  see  and  to  appreciate 
these  conditions,  and  how  readily  the  condyle  could  have  been 
snapped  off  had  the  disease  progressed  much  further.  There 
was  the  thinning  out  of  the  bone,  the  disappearance  of  the  can- 
cellated structure  very  nearly  as  far  as  the  joint  cavity,  the 
connective-tissue  bindings  of  the  cyst  wall,  and  no  microscopic 
evidence  whatever  of  malignant  or  other  disease.  Therefore,  if 
not  echinococcus  cyst,  what  was  it  ?  All  we  want  are  the 
hooklets,  and,  not  finding  them,  we  must  rely  upon  the  clinical 
history.  From  the  table  I  have  given  you,  I  think  the  dog  has 
his  full  revenge  for  anything  that  has  been  done  to  him  in 
physiological  research,  and  at  the  same  time  I  think  that  it  is  a 
shame  that  it  should  be  so. 

It  is  curious  that  the  antipodes,  Iceland  and  Australia  (see 
Thomas)  should  be  the  favorite  seats  of  this  disease ;  but  at  the 
same  time  they  are  also  favorite  seats  for  dogs.  There  is  one 
dog  to  every  three  to  five  inhabitants  in  Iceland,  and  in  one 
district  every  third  man  is  said  to  have  hydatids.  Reliable 
records  are  not  given  as  to  Australia,  but  there  are  an  immense 
number  of  dogs  there  too. 

It  is  for  our  vivisectionist  to  say  whether  he  will  go  to  either 
of  those  climes  and  disturb  the  seats  of  the  dogs  at  the  risk  of 
echinococcus,  or  stay  at  home  and  read. 

The  last  letter  we  have  had  from  Dr.  Mastin  is  equally 
refreshing.  The  writer  says:  "You  can't  imagine  the  amount 
of  comfort  I  now  enjoy.  You  all  opened  up  for  me  a  new  and 
delightful  page  in  life's  great  book." 
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Our  current  medical  literature  abounds  in  clinical  reports  of 
cases  of  surgical  laparotomy,  in  the  treatment  of  gunshot 
wounds  of  the  intestines,  and  the  wisdom  of  the  operation,  under 
proper  conditions,  is  attested  by  the  increasing  proportion  of 
successful  results.  The  guiding  principles  of  all  surgical  treat- 
ment are  very  simple,  and  they  are  universally  applicable,  at  this 
day,  in  every  province  of  the  human  anatomy.  The  inactive 
treatment  in  the  management  of  gunshot  wounds  of  the  intes- 
tines, pursued  in  the  olden  times  in  the  care  of  all  cases,  is 
rapidly  becoming  obsolete,  and  the  methods  of  procedure  in 
such  cases  have  been  made  to  conform  to  the  new  order  of 
things  in  modern  surgery. 

Diagnosis. — The  diagnosis  of  intestinal  wounds  in  most 
instances  is  attended  with  difficulty.  There  are  no  general 
symptoms  which  are  positively  diagnostic,  although  many  con- 
stitutional signs  may  lead  us  to  a  conjectural  diagnosis.  There 
may  be  no  evidences  of  shock,  even  in  a  case  of  very  grave 
lesions,  as  well  shown  in  cases  X.  and  XI.  presented  in  this 
report.  Again,  in  some  cases  remedial  agents  may  relieve 
symptoms  which  otherwise  would  indicate  serious  lesions.  On 
the  other  hand,  the  fears  of  patients  and  the  wild  play  of  their 
emotions  may  easily  mislead  one  to  overestimate  the  character 
and  the  extent  of  the  injury.  So,  there  are  many  conditions 
which  make  the  general  symptoms  inconclusive. 

Am  Surg  22 
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The  ordinary  local  signs  are  by  no  means  infallible  in  the 
precise  diagnosis  of  internal  abdominal  injuries.  Pain  in  some 
part  remote  from  the  track  of  the  ball,  usually  referred  to  the 
umbilical  region,  is  a  valuable  sign,  but  not  positive.  The 
evacuation  of  blood  from  the  bowel  is  quite  a  sure  symptom, 
but  it  does  not  occur  early  enough  for  our  diagnostic  purposes. 
The  escape  of  the  intestinal  contents  from  the  external  wound 
is  a  crucial  test,  but  this  occurs  very  rarely.  The  diagnosis 
must  be  made  immediately  and  positively.  The  most  positive 
means  at  our  command  to-day  are  the  hydrogen-gas  test,  ap- 
plied by  the  ingenious  device  of  Prof.  Senn,  and  exploratory 
laparotomy.  The  inflammable-gas  test  is  not  always  conclusive  : 
wounds  of  the  intestines  may  exist  and  yet  escape  recognition 
by  this  method  of  diagnosis.  Again,  the  concurrent  escape  of  the 
intestinal  contents  with  the  gas  and  the  extravasation  in  the  peri- 
toneal cavity  is  an  accident  which  may  seriously  complicate  the 
case.  The  wounded  intestine,  as  a  rule,  lies  stunned  in  the  cavity, 
so  much  so  that  we  have  rarely  found  much  extravasation  from 
the  intestine  in  any  case.  Now,  it  is  dsirable  to  avoid  fecal 
escape  into  the  serous  cavity,  and  hence  the  necessity  of  very 
mature  deliberation  before  adopting  any  diagnostic  means  which 
may  prejudice  the  success  of  the  case. 

Exploratory  laparotomy  offers,  in  our  judgment,  the  quickest 
and  the  safest  method  of  positive  diagnosis.  The  emergency 
warrants  a  decisive  step.  In  any  case  of  gunshot  wound  of  the 
abdomen,  one  is  safe  in  assuming  that  the  intestines  have  been 
injured  if  the  missile,  delivered  at  short  range,  has  penetrated  the 
anatomical  regions  overlying  this  part  of  the  alimentary  canal? 
and  especially  so  if  the  wound  is  located  over  the  regions  occu- 
pied by  the  small  intestines.  In  such  cases  it  has  been  our 
custom  to  follow  the  parietal  wound  with  a  probe  so  as  to  verify 
the  entrance  into  the  peritoneal  cavity,  and  then  to  perform  an 
exploratory  laparotomy.  The  incision  is  made  tentatively  and 
very  cautiously  for  diagnostic  purposes.  It  is  enlarged  if  indi- 
cated by  conditions  existing  within  and  if  made  necessary  to 
facilitate  any  internal  operative  work.  The  exceptional  cases  in 
which  a  bullet  may  enter  the  middle  and  lower  regions  of  the 
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abdomen,  without  perforating  the  intestine,  are  too  rare  to  deter 
one  from  the  operation  through  fear  that  he  may  perform  an 
unnecessary  abdominal  section.  Only  once  in  following  the 
rules  herein  announced  have  we  failed  to  discover  wounds  of  the 
intestine  in  a  case  of  gunshot  wound  of  the  abdomen  penetrat- 
ing and  traversing  the  regions  occupied  by  the  small  bowel. 
This  case  recovered. 

Surgical  Treatment. — The  diagnosis  of  a  gunshot  wound  of 
the  intestine  having  been  made,  the  advisability  of  active  surgical 
treatment  is,  at  this  day,  without  controversy.  The  technique 
in  special  cases  may  vary,  but  the  principles  of  treatment  re- 
main the  same.  Our  methods  are  very  simple,  and  the  following 
are  the  rules  usually  observed  : 

1.  The  preparation  should  be  as  complete  as  possible,  so  that 
the  surgical  work  may  be  done  with  all  possible  despatch. 
Everybody  and  everything  concerned  in  the  operation  should 
be  surgically  clean.  The  risks  are  minimized  by  engaging  the 
smallest  possible  number  of  assistants.  Only  sterilized  hot  water 
is  allowed,  and  this  is  used  freely  not  only  for  cleansing  purposes 
but  as  a  means  of  stimulation  during  the  shock  attending  the 
operation. 

2.  The  median  section,  whenever  practicable,  is  advocated, 
and  this  should  be  sufficiently  free  to  facilitate  thorough  explor- 
ation and  all  necessary  operative  work.  The  operator  should  be 
enabled  to  see  what  he  is  doing. 

3.  The  exploration  of  the  abdominal  cavity  should  be  sys- 
tematic. The  intestines  should  be  passed  in  review  from  one  end 
to  the  other,  and  special  examinations  should  be  made  of  all 
organs  contiguous  to  the  bullet's  track. 

4.  The  vessels  should  be  ligated  and  all  intestinal  wounds 
sutured  with  sterilized  silk.  This  material  can  be  made  aseptic 
and  perfectly  innocuous,  and  it  holds  more  securely  than  any 
other.  The  interrupted  Lembert  sutures  should  be  passed  in 
the  direction  of  the  longitudinal  fibres.  This  method  best  obvi- 
ates contraction  of  the  calibre  of  the  gut. 

5.  The  peritoneal  cavity  should  be  cleansed  by  hand,  by  aid 
of  a  full  stream  of  hot  water  poured  from  a  bowl  or  pitcher. 
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Any  amount  of  clean  water  or  blood  remaining  does  less  harm 
than  the  irritation  caused  by  sponging  the  cavity  dry.  We  do 
not,  as  a  rule,  employ  sponges  or  other  absorbent  material  in 
cleansing  the  cavity. 

6.  The  abdominal  section  should  be  closed  with  the  silver  wire 
or  the  silkworm-gut,  which  gathers  up  the  peritoneum  with  the 
main  sutures.  The  superficial  structures  should  be  closed  by 
intermediate  sutures  of  material  most  easy  of  application,  pref- 
erably fine  silk  or  the  silkworm-gut. 

7.  The  superficial  wound  should  be  dressed  with  light  aseptic 
material,  the  absorbent  gauze  and  cotton  being  used  more  gen- 
erally. 

The  technique  of  this  operation  should  not  only  be  perfectly 
understood,  but  every  detail  anticipated  and  executed  with  care. 
In  no  class  of  cases,  perhaps,  does  practice  so  improve  the  sta- 
tistics. 

All  of  the  cases  herein  reported  were  treated  in  the  Charity 
Hospital  at  New  Orleans,  with  the  assistance  of  the  resident 
medical  staff.  Some  of  them,  as  stated  in  their  individual  history, 
were  transported  into  the  city  by  railroad  and  were  submitted 
to  us  for  operation  under  the  disadvantages  incident  to  the  delay 
as  well  as  to  the  risks  of  travel.  The  condition  of  some  of  these 
patients  at  the  time  of  the  operation  seemed  almost  desperate. 
However,  whenever  the  condition  of  the  patient  warranted  the 
belief  that  he  would  survive  the  operation,  we  operated  in  the 
conviction  that  if  alive  after  the  operation,  the  chances  of  living 
would  be  improved  thereby.  The  following  cases  are  presented 
in  the  order  of  their  occurrence,  with  such  comments  as  the 
clinical  history  of  each  may  suggest. 

Case  I.  Gunshot  wound  of  the  abdomen,  with  seven  perforations 
of  the  small  intestines ;  laparotomy;  enterorrhaphy ;  death. — W.  F. 
H.,  white,  aged  thirty  years,  was  by  occupation  the  driver  of  a  beer- 
wagon  and  accustomed  to  drink  about  thirty  glasses  of  beer  every  day. 
He  received  his  wound  on  March  9,  1890.  Enterorrhaphy  was  per- 
formed within  an  hour  after  the  injury,  and  the  seven  intestinal  per- 
forations were  sutured,  as  described  in  the  prefatory  remarks.  The 
patient  gradually  became  asthenic  and  died  March  14th  following. 
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The  autopsy  revealed  the  seven  intestinal  wounds  perfectly  healed. 
The  local  conditions  were  inadequate  to  explain  the  cause  of  death. 
The  ^coholic  stimulants,  in  the  quantity  to  which  the  man  had  been 
accustomed,  had  been  withdrawn,  and  the  nutriment  offered  was  less 
familiar  to  the  patient's  tissues  and  evidently  insufficient  to  sustain  life. 
More  generous  feeding  in  this  case  would  have  been  a  wiser  plan  of 
treatment.  In  the  management  of  a  similar  case,  we  would  advise, 
in  addition  to  the  necessary  food,  the  continuance  of  the  alcoholic 
liquors  on  which  the  tissues  were  accustomed  to  feed.  The  liberal  use 
of  Dacro's  elixir  or  the  liquid  peptonoids  by  the  large  bowel  may 
answer  a  good  purpose  in  such  a  case. 

Case  II.  Gunshot  wounds  of  the  abdomen,  with  sixteen  perforations 
of  the  small  intestines  and  three  wounds  of  the  mesentery  ;  laparotomy  ; 
e nter orrhaphy  ;  recovery. — The  following  is  an  abstract  of  the  report 
published  in  vol.  iii.  of  the  Transactions  of  the  Southern  Surgical  and 
Gynecological  Association,  1890  : 

F.  H.,  white,  aged  twenty-four  years,  on  September  n,  1890,  acci- 
dentally inflicted  a  gunshot  wound  of  the  abdomen,  a  32-calibre  bullet 
entering  at  a  point  midway  between  the  umbilicus  and  the  pubes, 
opening  the  small  intestines  in  sixteen  places  and  wounding  the  mes- 
entery in  three  places.  There  were  evidences  of  shock,  but  not  in 
extreme  degree  :  his  pulse  beat  108  per  minute.  Within  half  an  hour 
after  the  accident  the  man  was  conveyed  to  the  hospital  in  the  ambu- 
lance and  submitted  for  operation.  Upon  exploratory  abdominal 
section,  the  condition  above  described  was  revealed.  The  intestines 
were  practically  empty,  which  explains  the  large  number  of  intestinal 
wounds.  Enterorrhaphy  was  performed  as  quickly  as  possible.  On 
the  evening  of  the  following  day  the  temperature  rose  to  1020  F.,  the 
pulse  to  150  per  minute.  These  changes  were  attributable  to  some 
imprudence  in  feeding.  Ten  grains  of  antipyrine,  administered  hypo- 
dermatically,  controlled  the  fever.  On  several  occasions  subsequently 
the  temperature  exceeded  10 1°  F.,  but  the  usual  range  during  the  con- 
finement in  bed  was  about  990  F. 

In  these  cases  of  intestinal  wounds  a  rise  in  temperature  easily 
follows  indiscreet  feeding.  The  pulse  in  this  case  was  usually  in  accord 
with  the  temperature,  but,  during  the  second  week,  often  ranged 
between  50  and  60  per  minute.  Such  a  pulse  in  any  case  calls  for 
stimulation.  From  the  second  to  the  seventh  day  after  the  oper- 
ation the  patient  was  nourished  exclusively  by  rectal  alimentation. 
Such  precautions  in  feeding  as  forbid  alimentation  by  the  stomach  for 
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five  days  are  rarely  necessary.  The  patient  remained  in  the  hospital 
from  September  nth  until  October  18th,  and  was  then  discharged,  his 
alimentary  functions  being  normal  in  every  respect. 

Case  III.  Gunshot  wounds  of  the  abdomen,  with  twenty-one  perfora- 
tions of  the  intestines  ;  laparotomy  ;  enterorrhaphy  ;  death. — Louis  J., 
colored,  aged  thirty-three  years,  on  February  25,  1891,  received  two 
wounds  of  the  abdomen,  inflicting  twenty-one  wounds  of  the  intestines. 
The  patient's  condition  was  unfavorable.  The  operation  above  out- 
lined was  performed  with  all  possible  despatch,  but  the  patient  died  of 
shock  on  the  same  day. 

Case  IV.  Gunshot  wounds  of  the  abdomen,  with  eleven  perforations 
of  the  intestines ;  laparotomy;  enterorrhaphy;  death. — Joseph  H., 
colored,  aged  forty-nine  years,  was  admitted  to  the  Charity  Hospital, 
suffering  as  above  described  and  died  two  days  later,  on  March  16. 

The  patient  was  conveyed  to  New  Orleans  by  rail  from  one  of  the 
rural  parishes  of  Louisiana,  and  at  the  time  of  the  operation  presented 
conditions  unfavorable  to  a  successful  result.  In  cases  of  doubt  as  to  the 
advisability  of  the  operation,  we  give  the  patient  the  benefit  of  the 
doubt  and  operate. 

Case  V.  Gunshot  wound  of  the  abdomen,  with  eleven  perforations  of 
the  i7itestines  ;  laparotomy  ;  enterorrhaphy ;  death  on  the  fifth  day. — 
Alf.  M.,  aged  thirty-two  years,  was  admitted  into  the  Charity  Hos- 
pital on  the  26th  of  December,  1891,  suffering  as  above  described. 
The  usual  operation  was  performed,  and  the  patient  died  of  peritonitis 
on  the  fifth  day. 

Case  VI.  Gunshot  wound  of  the  abdomen,  with  one  intestinal  and  one 
mesenteric  wound ;  laparotomy;  enterorrhaphy;  recovery. — George  T. , 
a  negro,  of  slender  but  strong  physique,  aged  thirty  years,  was  ad- 
mitted into  the  Charity  Hospital  on  March  31,  1892.  At  1  o'clock 
p.m.  on  this  day  the  patient  received  his  wound.  The  38-calibre 
ball,  delivered  at  short  range,  entering  at  a  point  midway  a  line  drawn 
between  the  anterior  and  posterior  superior  spines  of  the  ilium,  pass- 
ing through  this  bone  and  penetrating  the  abdominal  cavity,  wounded 
the  mesentery  of  the  small  bowel,  and  lodged  within  the  transverse 
colon  immediately  behind  the  linea  alba.  At  the  time  of  admission 
the  patient's  surgical  condition  was  fair ;  his  suffering,  however,  was 
intense.  Five  hours  after  the  accident  he  lay  on  the  table  prepared 
for  laparotomy.  He  complained  bitterly  of  abdominal  pain,  referred 
to  the  umbilicus.    This  is  a  pretty  sure  indication,  under  such  circum- 
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stances,  of  a  serious  internal  injury.  The  operation  began  with  a 
short  tentative  incision  between  the  navel  and  the  pubes,  only  large 
enough  to  verify  the  diagnosis  of  an  internal  injury.  Blood  welling 
up  through  the  little  incision  was  conclusive  evidence.  The  incision 
was  quickly  enlarged  sufficiently  to  enable  us  to  track  the  bullet  and 
repair  the  irjuries  inflicted.  The  mesenteric  vessels  were  bleeding 
freely.  The  quantity  of  blood  in  the  peritoneal  cavity  was  consider- 
able. Only  one  intestinal  perforation  was  found,  and  that  on  the 
under  surface  of  the  transverse  colon  near  which  the  bullet  had  lodged 
in  the  bowel.  The  peritoneum  showed  evidences  of  universal  inflam- 
mation that  had  existed  in  the  past.  There  were  many  adhesions,  and 
in  several  places  observed  the  small  intestines  were  welded  together 
and  much  distorted.  The  cause  of  this  condition  will  be  explained 
hereafter.  The  patient  reacted  from  the  operation  very  satisfactorily, 
and  recovered  without  any  untoward  symptoms,  the  temperature  after 
the  first  record  never  exceeding  ioo°  F.,  and  the  pulse  never  rising 
beyond  105  per  minute. 

Five  years  prior  to  the  accident  above  recorded  this  patient  received 
a  gunshot  wound  of  the  abdomen.  The  muzzle  of  a  44-calibre  pistol 
resting  against  him  delivered  a  ball  which  entered  between  the  ninth 
and  tenth  ribs,  midway  between  the  axillary  lines.  He  remained 
in  this  hospital  under  treatment  for  this  accident  for  thirty-one  da)  s, 
and  suffered  of  general  peritonitis  and  its  consequences.  This  wound 
explains  the  intestinal  adhesions  above  described,  and  the  intense 
colic  of  which  the  patient  has  since  occasionally  suffered. 

The  subject  of  the  above  sketch  is  certainly  an  excellent  one 
for  abdominal  work,  having  recovered  of  two  very  serious  gun- 
shot wounds  of  the  abdomen,  one  treated  by  the  old  plan  of 
inaction,  the  other  by  the  more  modern  active  measures.  It  may 
be  said  that  a  patient  of  his  previous  record  would  most  prob- 
ably have  recovered  of  his  second  wound  without  surgical 
interference.  Surely  the  operation  was  his  preservation  in  the 
second  instance,  for  the  hemorrhage  from  the  mesenteric  vessels, 
which  were  bleeding  freely  at  the  time  of  the  operation,  would 
have  resulted  fatally. 

Case  VII.  Gunshot  wound  of  the  abdomen,  with  three  wounds  of  the 
intestines  and  one  mesenteric  wound;  laparotomy;  enterorrhaphy ;  re- 
covery.— Charles  N.,  white,  aged  forty-two  years,  attempted  suicide  on 
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May  7,  1892,  between  seven  and  eight  o'clock,  by  inflicting  a  gunshot 
wound  of  the  abdomen.  The  ball,  of  large  calibre,  entered  on  a 
transverse  line  touching  the  lower  border  of  the  costal  arch  and  one 
inch  to  the  right  of  a  line  drawn  down  from  the  left  nipple,  passed 
once  through  the  mesentery  and  wounded  the  small  bowel  in  three 
places. 

Immediately  after  this  attempt  the  man  threw  himself  into  the  Mis- 
sissippi River  in  further  effort  at  self-destruction.  At  11  o'clock  p.m., 
three  or  four  hours  after  the  occurrence,  the  patient  was  conveyed  to 
the  hospital  and  prepared  for  laparotomy.  After  exploration  and  a 
positive  diagnosis,  enterorrhaphy  was  performed  and  the  peritoneal 
cavity  cleansed  of  a  considerable  quantity  of  blood.  The  patient 
reacted  quickly  and  satisfactorily.  Cracked  ice  in  quantities  of  a  tea- 
spoonful  was  administered  every  hour  from  the  time  of  the  operation. 
This  treatment  is  at  variance  with  our  rule,  which  usually  forbids  the 
reception  into  the  stomach  of  anything  during  the  first  twenty-four 
hours  after  the  operation  ;  but  this  concession,  to  satisfy  the  demands 
of  a  most  obstreperous  patient,  resulted  not  in  the  least  harmfully. 
Still  the  man  seemed  determined  upon  self-destruction.  Twenty-four 
hours  after  the  operation  beef-tea  and  chicken-tea  in  quantities  of  half 
an  ounce  were  administered  at  intervals  of  two  hours.  On  the  follow- 
ing day  one  or  the  other  of  these  articles  of  food  was  given  alternately 
with  a  tablespoonful  of  Dacro's  elixir.  The  bowels  moved  voluntarily 
on  the  sixth,  seventh,  eighth,  and  ninth  day  after  the  operation.  This 
case  terminated  favorably  and  in  every  way  satisfactorily.  The 
highest  temperature  point  recorded  at  any  time  was  ioi|°  F.  ;  the 
corresponding  pulse-rate  135  per  minute. 

Case  VIII.  Gunshot  wound  of  the  abdomen,  with  one  perforation  of 
the  intestifie ;  laparotomy ;  enterorrhaphy ;  death  on  the  second  day. — 
Mike  R.,  a  negro,  aged  twenty-four  years,  was  admitted  into  the 
Charity  Hospital  May  12,  1892,  suffering  of  a  gunshot  wound  of  the 
abdomen,  peritonitis,  and  intestinal  obstruction;  pulse,  130;  respira- 
tions, 39  per  minute;  temperature,  1030  F.  There  was  stercoraceous 
vomiting,  the  symptoms  of  impending  collapse  were  present,  and  alto- 
gether the  condition  was  very  unfavorable.  The  wound  was  inflicted 
forty  hours  before  admission,  and  when  the  patient  came  under  our  ob- 
servation death  seemed  inevitable  in  a  short  time.  However,  the  opera- 
tion of  laparotomy  was  attempted  as  a  last  resort.  The  intestine  was 
wounded  in  but  one  place,  as  it  lay  immediately  behind  the  linea  alba, 


GUNSHOT    WOUNDS    OF    THE     INTESTINES.  345 

midway  between  the  umbilicus  and  the  pubes.  The  ball  notched  the 
convexity  of  a  coil  of  the  small  bowel  and  then  lodged  in  the  recto- 
vesical cul-de-sac.  The  localized  peritonitis  circumscribed  a  fecal 
accumulation.  Here  the  bowel  was  obstructed,  and  the  local  as  well 
as  the  general  symptoms  appeared  as  unfavorable  as  possible.  During 
the  operation,  which  was  quickly  over,  the  patient's  condition  im- 
proved under  forced  stimulation.  The  reaction,  however,  was  only 
partial,  and  the  patient  died  at  3  o'clock  on  the  following  morning. 

After  the  accession  of  peritonitis  in  these  cases  of  abdominal 
wounds  an  operation,  in  our  experience,  is  almost  futile.  We 
have  not  yet  seen  a  case  of  gunshot  wound  of  the  intestines, 
with  general  peritonitis,  recover  after  laparotomy  and  enter- 
orrhaphy.  The  case  above  cited  teaches  how  a  patient  in  col- 
lapse can  be  revived  for  the  time  by  douching  the  peritoneum 
with  hot  water.  Shock  does  not  forbid  the  operation  of  lapar- 
otomy in  such  emergencies  as  illustrated  by  these  cases.  Hot 
douches  of  the  peritoneum  are  most  potent  means  of  exciting 
reaction.  Moreover,  shock  in  such  cases  is  often  caused  by  the 
loss  of  blood  from  the  visceral  vessels,  an  accident  which  only 
the  abdominal  section  can  enable  us  to  repair.  These  words 
are  written  to  emphasize  the  necessity  of  an  immediate  opera- 
tion in  those  cases  where  the  location  and  nature  of  the 
wound  are  such  as  to  give  us  reasonable  hope  of  being  able  to 
repair  the  injury  within.  Under  the  influence  of  ether  and  other 
volatile  heart  stimulants  the  symptoms  often  improve  during 
the  operation. 

Case  IX.  Gunshot  wound  of  the  abdomen,  with  five  perforations  of 
the  intestines  and  three  wounds  of  the  mesentery  ;  laparotomy  ;  enteror- 
rhaphy  ;  death  on  the  second  day. — Thomas  F.,  white,  aged  fifty-six 
years,  a  police  officer,  was  wounded  in  the  discharge  of  his  official 
duty,  the  muzzle  of  the  pistol  resting  against  the  abdomen  at  the 
instant  of  explosion.  The  wounded  man  was  conveyed  to  the  hos- 
pital promptly,  and  within  one  hour  he  was  prepared  for  laparotomy. 
All  the  surgical  indications  were  plain,  and  the  operation  was  done 
quickly.  The  patient  took  the  anaesthetic  badly.  He  was  an  alco- 
holic subject,  and  poorly  prepared  to  withstand  such  a  surgical  ordeal. 
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The  walls  of  the  abdomen  were  thick  with  fat.  The  patient  never 
rallied  completely  from  the  operation,  and  died  on  the  10th  of  August 
two  days  after  the  accident. 

Case  X.  Gunshot  (bird-shot)  wound  of  the  abdomen ;  laparotomy  ; 
twenty  (sutured*)  perforations  of  the  intestines ;  death. — C.  T.,  white, 
aged  twenty-four  years,  while  game  hunting,  discharged  both  barrels 
of  his  shotgun,  charged  with  bird-shot,  into  the  right  iliac  region. 
The  missiles  ranged  upward  and  toward  the  left  side,  wounding  the 
intestines  and  mesentery  in  many  places.  The  man  was  greatly 
shocked,  but  his  condition,  in  our  judgment,  did  not  forbid  the  opera- 
tion. While  his  case  appeared  desperate,  we  felt  that  his  time  while 
living  could  not  be  better  spent  than  in  an  attempt  at  his  preser- 
vation by  the  only  method  that  promised  any  chance  for  life.  The 
gun-wads  were  removed  from  the  peritoneal  cavity  with  masses  of 
clotted  blood,  and  the  larger  ones  of  the  intestinal  wounds  were 
sutured.     The  patient  died  in  collapse  five  hours  after  the  operation. 

Case  XL  Gunshot  wound  of  the  abdomen ;  fourteen  perforations  of 
the  small  intestines,  mostly  of  the  jejunum  ;  laparotomy;  enterorrhaphy  ; 
recovery. — C.  A.  T.,  colored,  aged  twenty-four  years,  a  man  of  ideal 
physique,  temperate  habits  except  on  holidays,  and  previous  good 
health,  received  a  gunshot  wound  of  the  abdomen  on  the  morning  of 
October  30,  1892.  The  accident  occurred  at  eight  o'clock,  near 
a  railroad  station  several  hours  distant  from  New  Orleans.  The 
wounded  man  was  conveyed  in  a  horse-cart  three-quarters  of  a  mile, 
to  the  nearest  station.  From  the  New  Orleans  depot  he  was  con- 
veyed to  the  hospital  in  the  City  Charity  wagon.  At  the  time  of 
admission  he  was  in  agony  and  complained  piteously  of  the  abdominal 
pain.  He  received  at  once  morphine  sulphate  gr.  ]^,  hypoder- 
matically.  Relief  came  promptly,  and  while  the  preceding  case  was 
under  the  operation  the  man  fell  asleep.  Ten  hours  after  the  acci- 
dent, after  pretty  rough  travel  and  in  a  variety  of  vehicles,  the  patient 
was  submitted  for  the  operation.  The  brand  of  the  weapon  employed 
and  the  calibre  of  the  bullet  were  unknown.  The  intestinal  perfora- 
tions were  of  large  size,  easily  admitting  the  point  of  the  index  finger. 
Fortunately  the  intestines  were  practically  empty,  as  the  wound  was 
received  before  breakfast.  The  wounds  were  in  all  sorts  of  positions 
in  the  circumference  of  the  bowel,  most  of  them  involving  the  jeju- 
num. When  presented  for  operation  the  patient  was  perfectly  relieved 
of  pain  and   disposed  to  sleep ;  pulse  66  per  minute.     No  surgeon, 
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whatever  his  experience,  would  have  suspected  such  serious  lesions 
as  existed  within.  The  usual  mode  of  tentative  action  was  adopted. 
An  exploratory  incision  revealed  blood  in  the  peritoneal  cavity,  and 
through  the  crevice  the  intestinal  wounds  were  soon  discovered.  The 
usual  operation  followed.  All  the  wounds  of  the  intestines  were 
sutured  carefully,  the  cavity  put  in  order  and  closed,  and  yet  the  con- 
dition of  the  patient  was  favorable  for  recovery. 

All  went  well  until  the  morning  of  the  seventh  day,  when  the  tem- 
perature reached  ioi°  F.,  and  the  pulse  160  per  minute.  We  realized 
the  necessity  of  more  active  stimulation  and  more  nutriment.  Under 
the  more  generous  treatment  all  the  untoward  symptoms  disappeared. 
Gas  escaped  through  the  bowel  on  the  third  day,  and  on  the  seventh 
there  was  a  natural  intestinal  evacuation.  From  this  time  the  case 
progressed  favorably,  and  was  discharged  cured  on  January  1,  1893. 
The  recovery  of  this  case  is  the  more  remarkable  in  view  of  the  hard- 
ships endured  before  admission  into  the  hospital,  and  during  the 
interval  of  ten  hours  which  elapsed  from  the  time  of  the  accident  until 
the  operation.  Again,  it  furnishes  a  useful  lesson  in  showing  how  a 
wound  of  such  gravity  may  be  concealed  by  favorable  symptoms. 
The  perfect  recovery  of  this  patient,  without  a  sequel  causing  the 
slightest  inconvenience,  is  a  fact  worthy  of  record. 

Case  XII.  Gunshot  wound  of  the  abdomen  ;  ten  intestinal  perfora- 
tions  involving the  jejunum  mainly  ;  laparotomy  ;  enterorrhaphy  ;  recovery. 
— Charles  C,  colored,  aged,  twenty-one  years,  on  December  13, 
1892,  received  a  gunshot  wound  of  the  abdomen.  The  bullet  en- 
tered on  the  left  side  one  inch  to  the  right  of  the  mammary  line  and 
two  inches  below  the  costal  arch,  and,  ranging  toward  the  right, 
wounded  the  jejunum  in  ten  places  and  lacerated  the  omentum  exten- 
sively. The  intestinal  wounds  were  the  largest  that  have  ever  come 
under  our  observation  in  similar  cases,  many  of  them  easily  admitting 
the  index  finger.  One  of  these  wounds  lacerated  pretty  nearly  one- 
half  of  the  circumference  of  the  bowel.  The  mesenteric  wounds  had 
bled  profusely,  and  so  soon  as  the  intestines  were  disturbed  in  the 
search  for  the  perforations  the  hemorrhage  was  renewed,  and  the  loss 
of  blood  was  very  considerable  before  the  wounded  vessel  could  be 
located  and  ligated.  The  pulse  before  the  operation  was  82  ;  during 
the  operation  it  ranged  from  105  to  128  per  minute,  until  suddenly  it 
ceased  at  the  wrist.  The  saline  infusion  was  employed  in  the  emer- 
gency, and  about  one  pint  of  a  solution,  containing  one  drachm  of 
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common  salt  to  the  pint  of  sterilized,  filtered  water,  was  injected  into 
the  median  basilic  vein.  The  immediate  stimulation  by  this  pro- 
cedure was  the  patient's  preservation.  Immediately  thereafter  the 
pulse  beat  96  per  minute.  One  hour  after  the  operation  his  pulse  was 
105.  This  patient  now  entered  upon  a  very  stormy  clinical  career. 
On  the  third  day  the  temperature  reached  102. 50  F.,  and  ranged 
above  1010  F.  for  five  days.  During  the  following  thirteen  days  it 
reached  or  exceeded  1010  F.  on  four  different  occasions.  On  the  3d  of 
January  the  temperature  began  to  rise  to  ioo°  F.  every  evening.  This 
continued  provokingly  for  six  days,  when  the  wound  of  entrance  was 
opened  to  give  escape  to  an  intra-mural  abscess.  In  the  meantime, 
the  pulse  behaved  wildly,  during  one  week  in  the  early  part  of  the 
history  ranging  above  no  per  minute,  and  on  one  occasion,  without 
provocation,  reaching  140.  The  respirations  for  four  days  were  40 
per  minute ;  and  during  all  these  ominous  days  the  patient  was  much 
distressed  by  hiccough. 

On  the  second  day  gas  escaped  naturally  from  the  bowel,  and  on 
the  fifth  day  there  was  a  voluntary  intestinal  action.  During  the  time 
of  confinement  in  bed  the  patient  suffered  very  much  of  intestinal 
colic.  This  was  temporarily  relieved  by  the  use  of  saline  purgatives. 
The  extensive  laceration  of  the  bowel,  above  mentioned,  and  the 
wound  of  the  contiguous  mesentery  necessitated  same  constriction  of 
the  bowel,  and  this  explained  the  cause  of  the  suffering.  Even  after 
the  patient's  discharge  from  the  hospital  he  complained  of  occasional 
colic,  intense  in  character.  The  patient  is  under  instruction  to  return 
for  further  surgical  treatment  should  the  pain  persist  in  returning, 
and  especially  should  it  increase  in  severity.  Four  months  have 
elapsed  since  the  operation,  and  as  the  patient  has  not  reported  re- 
cently, we  infer  that  matters  are  going  on  more  smoothly  as  the  time 
advances. 

This  case  we  consider  the  most  important  from  a  surgical 
standpoint  of  all  those  which  have  come  under  our  observation. 
All  of  the  ten  wounds  of  the  small  intestines  were  of  large  size, 
most  of  them  easily  admitting  the  end  of  the  forefinger. 
There  was  extravasation  of  the  intestinal  contents  in  the  peri- 
toneal cavity,  but,  as  most  of  these  wounds  were  jejunal,  the 
loose  matter  was  less  noxious  to  the  serous  membrane  than  more 
offensive  fecal  contents.     The  perilous  history  of  the  patient,  as 
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narrated  in  the  after-treatment,  lends  additional   interest  to  this 
case. 

Case  XIII.  Gunshot  wound  of  the  abdomen;  six  perforations  of  the 
small  intestines,  with  peritonitis  ;  laparotomy  ;  enterorrhaphy  ;  death. — 
W.,  colored,  was  admitted  into  the  hospital  on  February  5,  1893,  eight 
hours  or  more  after  the  accident,  and  declined  the  proposal  of  an 
operation  until  the  morning  of  the  following  day.  The  exploratory 
laparotomy  revealed  general  peritonitis,  which  had  supervened  upon 
the  intestinal  injury  described  in  the  caption  of  the  case.  The  usual 
reparative  operation  was  performed,  and  the  patient  died  on  the  fol- 
lowing day.  It  has  not  yet  been  our  fortune  to  rescue  such  a  case 
after  the  access  of  general  peritonitis. 

Of  the  thirteen  cases  reported,  all  but  one  were  wounds  of  the 
small  bowel.  And  most  of  them  were  wounds  of  great  gravity. 
The  mortality  of  eight  in  thirteen  cases  may  seem  quite  a  high 
death-rate,  but  we  feel  quite  confident  that  the  results  would 
have  been  much  more  disastrous  if  operative  surgical  aid  had 
been  withheld.  If  no  other  argument  were  available  to  sustain 
the  wisdom  of  the  operation  in  these  cases,  the  recovery  of  the 
three  patients,  one  suffering  of  sixteen  wounds  of  the  small  in- 
testines, one  of  fourteen  and  another  of  ten,  would  surely  be 
sufficient. 

After-treatment. — The  after-treatment  in  cases  of  gunshot 
wounds  of  the  intestines  ranks  coequal  in  importance  with  the 
operative  procedure. 

Foods  and  Feeding. — During  the  first  twenty-four  hours  we 
allow  only  cracked  ice  and  Dacro's  elixir,  in  quantities  ranging 
from  two  to  four  drachms  and  at  intervals  varying  with  the  in- 
tensity of  thirst  and  the  necessity  of  stimulation.  Some  cases 
receive  nothing  into  the  stomach  during  the  first  twenty-four 
hours.  If  the  state  of  the  general  nutrition  does  not  require  the 
stimulant  it  is  not  administered  until  the  pulse  indicates  the 
necessity.  The  urgency  of  stimulation  is  the  greater  in  those 
cases  whose  intestines  were  empty  at  the  time  of  the  accident, 
and  especially  in  those  who  have  lost  strength  by  hemorrhage. 
In  all  cases  the  use  of  stimulants  in  the  latter  part  of  the  first 
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week  and  the  beginning  of  the  second  is  a  matter  of  great 
importance. 

On  the  second  day  we  begin  with  chicken-tea  (Sss-Sj)  at 
intervals  ranging  from  two  to  four  hours.  The  quantity  and  the 
intervals  must  be  determined  by  the  exigencies  in  each  case. 
The  quantity  of  the  food  must  be  modified  by  the  proximity  of 
the  intestinal  wounds  to  the  stomach.  In  jejunal  wounds  the 
risks  of  early  and  generous  feeding  are  greater.  The  other  articles 
of  food  usually  employed  and  allowed  in  quantities  suitable  to  the 
local  conditions,  are  beef-tea,  soft-boiled  egg,  boiled  milk  with 
lime-water.  The  tender  meats  in  small  quantity  and  well 
cooked  farinaceous  foods  are  allowed  in  the  second  week.  The 
quantity  of  these  foods  and  the  intervals  must  be  determined 
by  the  conditions  presented  in  individual  cases.  The  alcoholic 
stimulants,  especially  those  preserving  the  nutrients,  as  Dacro's 
elixir  and  the  liquid  peptonoids,  may  be  given  throughout  the 
after-treatment,  in  quantities  suitable  to  each  case.  These  readily 
oxidizable  agents  easily  sustain  patients  and,  moreover,  they 
enter  the  circulation  quickly  without  disturbing  the  intestinal 
wounds.  The  alcoholic  stimulants  are  absolutely  indispensable 
to  those  who  are  accustomed  to  their  use.  Attention  to  this 
particular  point  is  of  much  importance. 

In  the  after-treatment  of  these  cases,  rectal  alimentation  with 
the  predigested  foods  and  alcohol,  in  proportions  varying  accord- 
ing to  the  indications  and  at  intervals  legulated  by  the  demand, 
is  a  matter  of  great  importance.  In  all  the  cases  above  reported, 
the  little  nutriment  allowed  by  the  mouth  was  supplemented  by 
rectal  feeding.  In  one  whose  condition  forbade  the  use  of  food 
by  the  stomach,  the  lower  bowel  alone  sustained  life  long  enough 
to  tide  the  patient  over  the  crisis.  In  Case  II.  the  patient  was 
sustained  by  rectal  alimentations  for  five  days.  In  feeding  these 
cases  of  intestinal  wounds  our  purpose  is  simply  to  sustain 
life  within  safe  bounds  until  the  canal  can  resume  its  func- 
tions. 

Over-feeding  easily  proves  disastrous.  It  requires  but  little 
food  usually  to  tide  patients  over  the  first  week.  No  symptom 
guides  us  so  well  as  the  pulse  in  determining  the  amount  of 
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food  necessary.     The  fast  and  gradually  failing  pulse  shows  the 
hunger  of  the  tissues. 

Heart-stimulants. — The  digitalis  tincture  (Xxv),  brandy 
(5j),  strychnine  sulphate  (gr.  g*o~/o)>  atropine  sulphate  (gr.  j-q-q-). 
are  the  agents  which  have  usually  been  employed  in  the  cases 
reported.  The  first  three  named,  having  a  general  action  as 
stimulants,  are  universally  applicable,  while  the  atropine  sul- 
phate, acting  specially,  has  rendered  special  service  in  conditions 
of  collapse  and  copious  sweating.  The  exhausting  sweating  of 
a  patient  weakened  by  hemorrhage  or  shock  is  relieved  in  most 
instances  by  the  hypodermatic  injection  of  gr.  T-J-g-.  In  some 
cases  this  heart-stimulant  is  invaluable.  All  of  these  agents 
commended  should  be  administered  hypodermatically  and  re- 
peated for  the  desired  effect. 

Antipyretics. — Septic  fevers  must  be  relieved  by  surgical 
measures  if  indicated.  The  fevers  of  nervous  traumatism  are 
best  relieved  by  the  carbon  compounds  of  the  aromatic  series. 
The  hypodermatic  use  of  antipyrine  is  one  of  the  most  efficient 
measures  in  combating  an  irritative  fever. 

In  most  of  the  cases  herein  reported  the  after-treatment  com- 
prised judicious  feeding  and  the  hypodermatic  administration  of 
the  heart-stimulants  as  required. 

Contra-indications. — The  use  of  the  opiates,  as  a  rule,  does 
harm.  The  paresis  of  the  intestinal  coats  caused  thereby,  with 
its  train  of  ills,  should  alone  forbid  the  use  of  opium.  The 
disturbance  of  the  patient's  equilibrium  leads  often  to  serious 
complications.  It  is  exceptional  in  our  surgical  service  to  ad- 
minister an  opiate  in  any  quantity  in  the  after-treatment  of  these 
cases  of  intestinal  wounds. 

Much  harm  may  be  done  by  the  early  use  of  purgatives. 
Here  the  wounds,  as  a  rule,  are  solidly  healed  during  the  first 
week,  and  yet  the  healing  may  not  withstand  the  action  of  a 
purgative.  It  is  wise,  in  our  judgment,  to  allow  the  bowels  to 
move  voluntarily,  with,  perhaps,  the  encouragement  of  an  occa- 
sional enema  during  the  second  week. 

A  glance  at  the  list  of  cases  herein  reported  shows  an  im- 
provement in  our  statistics  with  the  increasing  number  of  cases. 
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Two  of  the  last  three  cases  were  saved,  and  of  these  one  had 
fourteen  perforations  of  the  small  intestines,  the  other  ten,  in- 
flicted with  bullets  of  large  size.  The  fatal  case  of  the  three 
had  already  developed  general  peritonitis.  If  the  operation  of 
enterorrhaphy  be  done  before  general  peritonitis  supervenes,  and 
done  quickly,  cleanly,  and  thoroughly,  with  judicious  after-treat- 
ment, the  patient  has  more  than  even  chances  for  recovery  now, 
and  surely  these  chances  will  be  improved  with  the  coming 
years. 


TWO  CASES  OF  CONGENITAL  UMBILICAL  HERNIA 
INTO  THE  CORD;  OPERATION;  RECOVERY. 


BY  J.  COLLINS  WARREN,  M.D. 

BOSTON. 


The  two  following  cases  are  reported  not  only  on  account 
of  their  great  rarity,  but  also  to  illustrate  how  conditions  which 
in  former  times  would  have  been  considered  almost  hopeless, 
can  now  be  dealt  with  successfully. 

Case  I.  Hernia  of  the  Liver. — The  parents  of  the  father,  as  well 
as  the  father  himself,  are  living  and  in  good  health.  The  mother  is 
well  but  not  robust.  Her  mother  is  living,  but  father  died  of  con- 
sumption. She  was  married  five  years  ago.  Her  first  child  was  born 
three  years  ago,  but  died  at  the  age  of  four  months,  of  cholera  infantum. 
It  had  no  deformity  and  was  in  previous  good  health. 

The  second  child  was  born  November  14,  1892.  Labor  began  at 
6  p.m.  of  the  13th,  and  was  completed  at  10  a.m.,  and  was  normal  in 
every  respect.  Dr.  G.  W.  Nickerson,  of  Stoneham,  Mass.,  who  was 
her  physician,  states  that  he  was  surprised  to  see,  after  birth  of  head 
and  shoulders,  a  tense,  bladder-like  tumor  come  popping  out,  after 
which  followed  the  lower  extremities.  He  states  :  "  I  was  puzzled  at  first 
to  make  out  what  it  was,  but  seeing  that  it  was  covered  by  an  expan- 
sion of  the  umbilical  cord,  concluded  it  must  be  a  hernia. ' '  The  child 
was  sent  that  afternoon  to  the  hospital  and  was  operated  upon  by  me 
the  next  morning  when  it  was  about  twenty-four  hours  old.  On 
inspection  the  child  was  otherwise  well  formed,  but  thin  and  with  a 
somewhat  wrinkled  face.  It  did  not  look  strong.  At  the  umbilicus 
was  seen  the  cord,  which  was  greatly  distended  at  its  point  of  insertion 
into  the  abdomen,  forming  a  tumor  about  d]/2  cm.  in  diameter.  The 
coverings  of  the  cord  were  inserted  into  a  raised  rim  of  skin  and  were 
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opaque,  so  that  the'contents  of  the  hernia  could  not  be  determined. 
(Fig.  i.) 

There  was  also  a  moderately-sized  right  inguinal  hernia. 

The  child  was  etherized,  and  a  hasty  attempt  having  been  made  to 
render  the  field  of  operation  aseptic,  the  sac  was  opened  and  was  found 

Fig.  i. 


i 


to  contain  the  liver,  which  seemed  to  be  situated  wholly  external  to 
the  abdominal  cavity.  It  was  with  some  difficulty  that  the  myxoma- 
tous tissue  of  the  cord  was  separated  from  the  surface  of  the  liver,  as 
it  appeared  to  be  adherent  in  several  places.  The  umbilical  vein  and 
the  two  hypogastric  arteries  having  been  tied  and  cut,  the  cord  was 
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removed.  The  umbilical  ring  was  slightly  enlarged  by  an  incision, 
and  with  some  manipulation  the  liver  was  finally  pushed  through  the 
opening  into  the  abdominal  cavity.  A  small  amount  of  ascitic  fluid 
escaped  when  the  sac  was  first  opened.  The  separation  of  adhesions 
from  the  liver  caused  a  slight  hemorrhage,  which  was  checked  by  pres- 
sure. The  wound  was  brought  together  by  four  or  five  strong  silk 
stitches.  The  infant  suffered  somewhat  from  shock.  There  was,  how- 
ever, no  sign  of  peritonitis  after  the  operation,  and  it  took  its  nourish- 
ment well  during  convalescence.  The  food  consisted  of  a  mixture  of 
cream  and  water. 

The  stitches  ulcerated  somewhat,  and  were  removed  during  the  first 
week,  in  consequence  of  which  the  edges  of  the  wound  separated  at 
one  point  and  the  liver  could  be  seen.  The  edges  were,  however, 
approximated  by  crepe  lisse  and  collodion,  and  the  wound  had  healed 
at  the  end  of  two  weeks,  when  the  baby  was  taken  home  to  be  nursed 
by  its  mother. 

The  child  has  done  well  since,  and  at  the  time  the  second 
photograph  was  taken  it  was  about  four  months  old.     (Fig.   2.) 

There  is  evidently  an  umbilical  hernia,  which  is  supported  by 
an  umbilical  pad.  The  child  is  a  sufferer  from  eczema,  but 
otherwise  enjoys  excellent  health,  and  has  developed  rapidly. 

Case  II.  Hernia  of  the  Intestines. — The  parents  of  this  child  are 
both  healthy,  and  there  is  no  family  history  of  congenital  deformity. 
The  mother  was  a  primipara,  but  had  had  one  miscarriage.  The  labor 
was  normal,  lasting  about  seven  hours.  I  was  called  immediately  to 
see  the  case  by  Dr.  W.  L.  Richardson.  On  inspection  the  child  ap- 
peared to  be  well  developed  in  other  respects  and  weighed  about  eight 
pounds.  The  cord  was  enormously  distended  for  about  five  inches 
from  the  navel  and  formed  a  large  pear-shaped  swelling.  The  tissue  was 
perfectly  transparent,  and  it  was  at  once  seen  that  the  contents  con- 
sisted of  the  greater  portion  of  the  intestinal  canal.  Near  the  apex  of 
the  hernial  enlargement  of  the  cord  several  loops  of  intestines  had 
apparently  pushed  their  way  through  the  coverings  of  the  hernia  and 
were  directly  exposed  to  the  air. 

An  operation  was  performed  for  the  reduction  of  the  hernia  when 
the  baby  was  three  hours  old.  The  cord  had,  in  the  meantime,  been 
protected  by  a  towel  wet  in  a  weak  sublimate  solution.  The  myxoma- 
tous tissue  was  dissected  off  from  the  intestines  with   considerable 
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difficulty,  as  it  was  everywhere  adherent,  and  at  one  or  two  points  the 
outer  coat  of  the  intestine  was  torn,  so  that  there  was  considerable 
oozing  during  these  manipulations.  The  intestines  from  the  neigh- 
borhood of  the  duodenum  to  the  descending  colon  were  finally  re- 
placed within  the  abdomen.     A  hasty  examination  showed  the  mesen- 


FlG.   2. 


tery  to  be  much  elongated.  Fortunately  the  coils  of  intestines  were 
not  distended.  To  my  surprise  the  abdomen  seemed  capable  of  con- 
taining them  without  undue  distention.  The  skin  of  the  abdominal 
wall  was  reflected  on  to  the  neck  of  the  hernia  for  some  little  distance 
by  a  tube-like  prolongation.     The  upper  margin  of  the  ring  was  in- 
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cised  for  some  distance,  as  the  original  opening  hardly  admitted  the 
forefinger.  Eventually  a  portion  of  the  redundant  skin  was  cut  away. 
The  abdominal  walls  were  brought  together  by  six  silk  sutures,  and  an 
aseptic  dressing  was  applied.  During  the  next  few  days  the  child 
fared  badly.  No  nourishment  could  be  taken,  and  there  was  vomiting 
of  a  greenish-colored  material.  The  temperature  rose  steadily  until 
the  evening  of  the  fourth  day,  when  it  reached  102.4  degrees.  Some 
meconium  was  found  in  the  liquor  and  about  one  drachm  was  passed 
after  birth. 

On  the  second  day  one-fortieth  grain  of  calomel  was  given  every 
hour  for  five  hours,  when  a  small  movement  occurred  accompanied  by 
a  flow  of  urine,  and  on  the  third  day  one-fortieth  grain  of  calomel  was 
given  hourly  for  four  hours,  when  the  child  passed  meconium  a  second 
time.  The  child  cried  constantly  during  that  night,  and  in  the  early 
evening  had  an  attack  of  coughing  during  which  he  seemed  to  strangle. 
He  did  not  sleep  more  than  a  few  minutes  at  a  time.  At  5  a.m.,  a 
hemorrhage  took  place  from  the  wound,  which  stained  freely  the 
inner  dressings.  Later  in  the  morning  there  were  two  good  move- 
ments. Five  drops  of  paregoric  were  given  every  two  hours  during 
the  day  until  thirty  drops  had  been  given.  Five  drops  of  brandy 
were  also  given  every  two  hours.  A  small  amount  of  cream  and  water 
had  been  given  up  to  this  time,  but  the  whole  amount  hardly  exceeded 
one  ounce.  The  child  looked  pale  and  pinched,  but  it  slept  well  the 
following  night.  The  next  morning  vomiting  had  ceased ;  it  had 
passed  gas  several  times,  and  the  hemorrhages  did  not  recur.  On  the 
fifth  day  the  child  took  the  breast  for  the  first  time.  During  the  next 
two  weeks  it  suffered  greatly  from  colic  and  indigestion,  but  gained 
steadily  in  weight,  and  now  (four  weeks)  weighs  eleven  pounds.  The 
stitches  were  not  removed  until  the  fourteenth  day  to  avoid  a  hernia. 
There  is,  however,  a  slight  impulse,  at  one  spot,  over  an  area  about 
the  size  of  a  pea.  The  baby  wears  a  gauze  pad  and  a  firmly  pinned 
band  of  flannel. 

This  affection  is  termed  by  Steiner  "  Hernia  funiculi  um- 
bilicalis." 

Chadwick1  explains  the  existence  of  this  form  of  hernia  as 
due  partly  to  deficient  development  of  the  abdominal  plates. 
He  says :  "  If,  however,  the  volume  of  the  abdominal  organs  be 

1  Gynaecological  Transactions,  vol.  i. 


35§  WARREN, 

too  great  to  be  easily  embraced  by  the  under-sized  abdominal 
walls  at  the  period  when  the  latter  should  normally  close,  the 
intra-abdominal  pressure  prevents  the  retreat  within  the  abdomi- 
nal walls  of  a  certain  portion  of  those  intestinal  convolutions 
which  have,  until  that  time,  lain  normally  in  the  umbilical  cord." 
In  the  omphalo-mesenteric  duct  which  connects  the  alimentary 
canal  with  the  umbilical  vesicle  we  find  a  cause  for  the  extra- 
abdominal  position  of  some  of  the  coils  of  intestine.  If  the 
umbilical  vesicle  persists  until  a  later  period  than  usual,  that 
portion  of  the  intestinal  tube  to  which  it  is  attached  is  anchored 
outside  the  umbilical  ring. 

Chadwick  describes  several  museum  specimens  in  which  not 
only  the  intestines  and  the  liver,  but  the  heart  and  stomach, 
formed  a  part  of  the  hernial  contents. 

Howard  Marsh  says:1  "  It  is  a  familiar  anatomical  fact  that 
from  about  the  sixth  to  the  twelfth  week  of  intra-uterine  life  the 
caecum  and  neighboring  portion  of  the  ileum  are  contained  in 
the  part  of  the  umbilical  cord  which  is  next  the  body  of  the 
embryo,  and  that  they  should  subsequently  retire  into  the  cavity 
of  the  abdomen.  In  some  cases,  however,  this  recession  fails 
to  take  place,  and  the  intestine  remains,  even  up  to  the  time  of 
birth,  still  lodged  in  the  commencement  of  the  cord,  which  is 
dilated  in  the  form  of  a  membranous  sac." 

I  find  in  literature  a  number  of  examples  of  this  malformation 
in  children  who  were  born  and  lived  for  a  short  period. 

Tyler2  reports  the  case  of  a  full-grown  child  with  a  protrusion 
of  the  entire  intestinal  tube.  His  proposal  to  enlarge  the  orifice 
of  the  opening  was  refused  by  the  parents.  The  child  lived 
thirty  hours,  the  hernia  apparently  becoming  gangrenous  (?). 
The  mother  stated  that  she  was  thrown  from  a  horse  about  four 
months  before,  striking  with  great  violence  on  the  abdomen. 

Lecorche-Columbe3  reports  the  case  of  a  female  child  in  which 
the  hernial  contents  consisted  of  the  left  lobe  of  the  liver  and 
the  fundus  of  the  gall-bladder.      They  could  be  distinctly  seen 

1  St.  Barth.  Hosp.  Rep.,  1874,  No.  10,  p.  205. 

2  American  Medical  Record,  1821. 

8  Gazette  Medicale  de  Paris,  1836,  p.  191. 
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through  the  semi-transparent  tissue  of  the  cord.  Attempts  at 
compression  with  bandages  and  pad  were  made  for  a  week, 
during  which  time  the  child  did  well.  Taxis  was  then  made,  as 
the  membrane  was  becoming  decomposed,  and  brought  on  peri- 
tonitis, from  which  the  child  died  on  the  twelfth  day. 

Meredith1  reports  the  case  of  a  male  in  which  the  tumor 
involved  about  three  inches  of  the  cord.  Compresses  were  ap- 
plied, but  the  child  died  on  the  ninth  day.  The  tumor  when 
removed  was  about  the  size  of  a  hen's  egg  and  contained  meco- 
nium. There  was  a  narrow  opening  communicating  with  the 
bowel. 

Thompson2  alludes  to  a  case  in  which  the  expansion  of  the 
umbilical  cord  contained  the  whole  of  the  small  intestines  and 
the  ascending  colon.     The  child  lived  four  days 

Colla3  operated  upon  a  case  in  which  the  contents  of  the 
hernia  were  a  portion  of  the  liver  and  the  gall-bladder.  The 
operation  was  performed  fifteen  hours  after  birth,  and  the  child, 
which  was  well  developed,  died  seven  hours  later.  In  his  article 
Colla  refers  to  a  similar  case  of  Olshausen  in  which  the  hernia 
appeared  to  be  undergoing  a  spontaneous  reduction.  The  child 
lived  five  weeks.  Several  cases  are  reported  that  have  recovered 
without  treatment,  and  a  few  have  been  operated  upon  success- 
fully. 

Howard  Marsh4  reports  six  cases  of  this  deformity;  in  two 
of  these  cases  strangulation  had  taken  place.  Three  of  the 
children  died,  and  three  recovered. 

Case  II.  is  related  by  Cooper  Foster.  A  boy,  eighteen  days  old, 
born  of  syphilitic  parents,  was  brought  to  him  at  Guy's  Hos- 
pital. The  hernia  was  about  the  size  of  the  patient's  head.  The 
coverings  are  described  as  "  a  green  slough."  The  umbilical 
ring  was  over  two  inches  in  diameter.  "  The  contents  of  the 
swelling  were,  as  far  as  possible,  returned :  a  bandage  was 
placed  around  the  abdomen  and  good  nourishment  given  to  both 
mother  and  child.     To  my  surprise,  the  slough  separated,  the 

1  British  Med.  Journal,  Nov.  17,  1877. 

2  Ibid.,  Dec.  1,  1877. 

3  Centralblatt  fiir  Gyniikologie,  No.  21,  1890.  4  Loc.  cit. 


360  WARREN, 

swelling  became  smaller,  healthy  granulations  arose  from  the 
surface  of  the  sore,  the  child  improved  in  health,  and  at  the  age 
of  six  weeks  the  whole  had  cicatrized." 

Case  III.  is  reported  by  Visick,  who  tells  us  that  he  was  called 
to  see  the  newborn  infant  of  a  poor  Spanish  woman  at  Malaga, 
who  believed  that  the  nurse  in  dividing  the  cord  had  opened  the 
cavity  of  the  abdomen.  He  found  the  child  enveloped  in  a 
firmly  applied  bandage  from  the  shoulder  to  the  hips,  but  he 
could  see  coils  of  intestines  protruding  beyond  both  its  upper 
and  lower  borders.  On  unrolling  the  child  a  large  sac  was  dis- 
covered at  the  umbilicus,  which  had  burst,  or  perhaps  been 
opened  when  the  cord  was  divided,  and  from  which  almost  all 
the  small  intestines  and  the  ascending  colon  had  escaped.  The 
intestines  were  bleeding  from  several  points  and  covered  with 
"  fluff"  from  the  bandage.  Considerable  difficulty  was  experi- 
enced in  returning  the  prolapsed  intestine,  but  this  was  accom- 
plished within  an  hour  and  the  child  made  a  good  recovery. 

Case  V.,  described  by  Pochkammer,  was  a  case  of  hernia  of 
the  liver  and  gall-bladder.  As  the  tumor  was  said  to  be  the  size 
of  a  hen's  egg  only,  it  is  probable  that  only  a  portion  of  the  liver 
protruded.  The  coverings  were  dissected  off  from  the  liver, 
which  was  reduced.  At  the  end  of  a  year  after  the  operation 
the  umbilical  ring  remained  dilated  to  the  size  of  a  crown  piece, 
but  the  viscera  were  easily  kept  in  situ  by  a  simple  bandage. 

Masurel1  describes  the  contents  of  the  hernia  of  a  child  that 
lived  ninety-five  hours.  The  tumor  contained  the  omentum  and 
the  intestine  from  the  duodenum  to  the  sigmoid  flexure ;  also 
the  kidney,  which  had  no  ureter.  He  also  states  that  the  liver, 
spleen,  bladder,  and  kidneys  were  normal.  Perhaps  that  organ 
found  in  the  hernial  sac  may  have  been  a  supernumerary  kidney. 

Goyraud2  reports  the  case  of  enormous  congenital  umbilical 
eventration  which  was  untreated,  the  child  living  2^4  months. 
The  coverings  gradually  melted  away  and  were  replaced  by 
granulations  ;  the  wound  at  the  time  of  death  had  healed  to  the 

1  Bulletin  Med.  duNord,  1863,  vol.  iv. 

2  Annales  de  la  Chirurgie  Frar^aise  et  etrangere,  1844,  vo'-  x- 
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size  of  a  two-franc  piece.  The  child  apparently  died  of  peri- 
tonitis. 

Ronaldson1  successfully  reduced  such  a  hernia  in  a  female 
child.  A  tube  of  skin  projected  downward  and  forward  from 
the  region  of  the  navel.  At  the  end  of  this  tube  sprang  the 
umbilical  cord,  which  was  much  distended  and  contained  a  por- 
tion of  the  liver  and  numerous  coils  of  intestine  which  were 
distinctly  visible  "  through  the  transparent  peritoneal  sac  and 
amniotic  covering."  The  edges  of  the  tube  were  refreshed  and 
stitched  together.  The  child  recovered  with  an  ordinary  umbili- 
cal hernia. 

In  Lawson  Tait's  translation  of  Steiner  there  are  a  few  cases 
that  were  allowed  to  heal  by  granulation,  and  recovered. 

Quite  a  number  of  cases  are  reported  by  Thudichum  in  an 
article  written  in  1854.2 

1  Trans.  Edinburgh  Obstet.  Society,  vol.  viii.,  1883. 

2  Illustrirte  med.  Zeit.,  Muenchen,  vol.  ii. 


CHOLECYSTECTOMY  FOR   IMPACTED    GALL- 
STONES. 


By  DEFOREST    WILLARD,    M.D.,    Ph.D. 

SURGEON  TO  THE  PRESBYTERIAN  HOSPITAL. 


Mrs.  A:,  aged  sixty-four  years,  for  several  years  had  had  repeated 
attacks  of  gall-stone  colic,  and  on  each  occasion  had  suffered  extreme 
pain  in  the  right  hypochondriac  region  extending  downward  toward 
the  umbilicus  and  upward  toward  the  left  scapula  and  across  the 
abdomen.  After  each  of  these  attacks,  which  lasted  from  three  to 
twelve  hours,  she  became  deeply  jaundiced  and  was  tender  in  the 
region  of  the  gall-bladder  for  several  days. 

During  the  past  six  months  she  had  steadily  emaciated  and  had 
become  dark  in  color,  suffering  almost  continually  in  the  region  of 
the  liver,  with  exacerbations  of  colic  every  few  weeks.  She  had  lost 
about  fifty  pounds  of  flesh,  was  troubled  with  dyspeptic  symptoms 
and  was  obstinately  constipated.  The  aching  pains  in  the  epigastric 
and  hypochondriac  regions  were  continuous.  Nausea  and  vomiting 
for  two  weeks  had  been  present  many  times  in  the  day. 

The  patient  had  been  confined  to  her  bed  for  twelve  weeks  and  had 
been  steadily  sinking  when  I  first  saw  her  in  consultation  with  Dr. 
Skilling,  she  having  been  previously  under  the  care  of  a  homoeopathic 
physician. 

When  seen  by  me  she  showed  signs  of  speedy  dissolution.  She  had 
constant  pain  and  fever ;  the  skin  of  the  entire  body  was  deeply 
jaundiced  with  a  greenish-yellow  aspect.  The  urine  was  loaded  with 
bile.  The  patient  was  partially  delirious  and  failing  rapidly.  In  the 
right  hypochondriac  region,  extending  downward  to  the  line  of  the 
umbilicus  midway  between  the  seat  of  pain  and  the  right  lateral  line 
of  the  body  about  the  junction  of  the  umbilical  and  the  hypochondriac 
and  lumbar  regions,  was  a  large  round  tumor  well  outlined  in  form 
and  painful  to  the  touch,  bearing  every  evidence  of  being  a  distended 
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gall-bladder.  All  efforts  to  unload  the  bowels  had  been  unsuccessful,, 
and  as  the  patient  was  sinking  an  operation  was  advised,  which,  after 
a  full  explanation  to  the  patient's  friends,  was  accepted,  the  torturing 
pain  making  the  patient  anxious  for  relief  at  all  hazards. 

After  thorough  disinfection  an  incision  was  made  from  the  border 
of  the  ribs  three  inches  downward  directly  over  the  tumor.  The  great 
emaciation  of  the  walls  of  the  abdomen  made  the  peritoneum  easy  of 
reach.  The  gall-bladder  was  perfectly  free  from  adhesions  and  was 
quickly  drawn  into  the  wound  by  forceps.  When  punctured,  quan- 
tities of  greenish-yellow  bile  and  viscid  mucus  flowed  forth  upon  the 
integument,  and  the  finger  being  carried  into  the  sac  removed  four- 
teen stones,  of  sizes  varying  from  the  dimensions  of  small  peas  to 
small  chestnuts.  In  the  duct  were  two  larger  stones,  and  an  effort  was 
made,  which  was  apparently  successful,  to  push  them  forward  into  the 
intestine  without  exerting  much  force.  Behind  the  bladder  was  a 
large  mass,  and  in  the  region  of  the  pylorus  was  also  discovered  marked 
thickening.  The  under  surface  of  the  liver  was  smooth  except  in  one 
place,  where  a  nodule  was  discovered.  Fearing  the  probability  of 
malignant  disease  it  was  decided  to  remove  the  gall-bladder,  trusting 
that,  the  obstruction  having  been  removed,  the  bile  would  make  its 
way  into  the  intestine.  The  gall-bladder  was  easily  separated  from 
its  fissure  in  the  liver.  Only  slight  bleeding  took  place  from  a  few 
areas  where  the  adhesions  of  the  liver  were  marked.  The  cut  gall- 
bladder, however,  bled  freely.  This  bleeding  was  controlled  by  hot 
sponges,  but,  in  my  estimation,  the  greatest  benefit  was  derived  from 
the  haemostatic  action  of  the  air,  which  in  all  surgical  work  is  well 
known  to  be  an  admirable  blood  lessener,  causing  capillary  contrac- 
tion and  coagulation.  The  duct  was  then  ligated  with  sterilized  silk 
and  the  gall-bladder  cut  away. 

The  patient  was  in  such  a  bad  condition  before  the  operation  that 
I  did  not  dare  to  make  an  attempt  to  turn  the  duct  into  the  intestine 
lest  she  should  perish  upon  the  table.  A  large  drainage-tube  of  rub- 
ber was  then  inserted  to  the  bottom  of  the  wound,  but  the  abdominal 
cavity  was  not  washed  out,  as  no  escape  of  bile  had  occurred  into  the 
peritoneum  and  there  had  been  but  little  blood-loss.  The  immediate 
area  of  operation  was  thoroughly  mopped  and  sterilized  gauze  packed 
all  around  the  drainage-tube.  A  thoroughly  antiseptic  dressing  was 
then  applied. 

The  patient's  temperature  from  the  first  was  good,  and  afterward 


CHOLECYSTECTOMY    FOR     IMPACTED     GALL-STONES.       365 

never  rose  above  ioo°.  Little  or  no  hemorrhage  occurred,  and  at  no 
time  was  I  able  to  extract  from  the  tube  more  than  half  a  drachm  of 
bloody  serum  and  bile  until  the  bile  began  to  flow  from  the  orifice 
forty- eight  hours  after  operation.  The  wound  healed  by  first  intention 
except  around  the  drainage-tube.  All  the  stitches  were  removed  on 
the  fourth  and  sixth  days.  The  tube  was  allowed  to  remain,  as  bile 
was  pouring  from  it  for  seventeen  days.  The  patient  had  not  a  bad 
symptom.  On  the  twentieth  day  there  was  only  very  slight  oozing  of 
bile  from  a  slight  fistule.  Her  color  began  to  improve  immediately. 
She  was  hungry,  and  on  the  tenth  day  was  sitting  up  and  walking 
about.  She  has  had  no  difficulty  except  obstinate  constipation, 
owing  probably  to  deficient  bile.  She  gained  flesh  rapidly  and 
became  cheerful  and  had  no  pain. 

The  wound  closed  entirely  in  the  fourth  week.  Two  weeks  later, 
probably  from  some  infection,  a  slight  superficial  abscess  showed  itself 
in  the  cicatrix.  It  was  opened  and  about  ten  drops  of  pus  exuded. 
After  mopping  it  closed  with  one  dressing.  Five  weeks  later,  the 
region  becoming  painful,  with  evidences  of  fluctuation  beneath,  an 
incision  liberated  several  ounces  of  apparently  pure  bile.  This  open- 
ing speedily  closed  and  there  has  since  been  no  trouble  with  pain  or 
jaundice,  and  the  bowels  are  regular.  The  rapid  gain  in  flesh  and 
strength  leads  me  to  hope  that  I  was  in  error  in  attributing  the  cause 
of  the  gall-stone  impaction  to  malignant  disease,  but  time  alone  will 
determine. 

This  woman  had  tried  daily  doses  of  olive  oil  and  had  been 
given  both  chloroform  and  ether  freely  internally  during  the 
attacks,  which  had  given  temporary  relief;  her  pain  could  be 
relieved  only  by  hypodermatic  injections  of  morphine.  The  dis- 
charge from  the  gall-bladder  was  mucoid  in  character  and  quite 
viscid  with  inspissated  bile.  Her  urine  was  not  examined  for 
leucin  or  for  tyrosin,  nor  was  there  noticed  any  special  diminu- 
tion in  the  amount  of  urea.  The  calculi  were  faceted.  Her 
cholsemia  was  so  profound  at  the  time  of  operation  that  she 
bore  all  the  evidences  of  speedy  dissolution. 

That  the  tumor  does  not  always  extend  toward  the  umbilicus, 
as  Taylor  insists,  was  proved  by  the  present  case. 

While   the  removal   of  the    gall-bladder    is    of  questionable 
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ultimate  value  in  chronic  obstruction  from  cancerous  or  other 
growths,  yet  the  great  relief  from  pain  in  this  case  showed 
how  justifiable  the  operation  is  in  certain  cases,  and  in  my 
experience  a  diagnosis  between  simple  stone-impaction  of  the 
common  duct  and  cancerous  disease  is  often  uncertain  without 
exploration. 

Very  frequently  disease  of  the  head  of  the  pancreas  will  also 
cause  impaction  in  the  common  duct;  and,  again,  the  nodules 
of  hepatic  cancer  may  simulate  in  feeling  the  presence  of  stones. 

That  bile  which  does  not  contain  pus  is  not  septic  is  well 
illustrated  by  many  instances  where  the  area  of  operation  and 
the  peritoneum  are  coated  with  it  and  yet  no  infection  results. 
A  speedy  cure  without  drainage  even,  is  reported  by  Hel- 
ferich,1  after  the  removal  of  a  half-pint  of  pus  from  the  bladder. 
A  large  calculus  in  the  cystic  duct  was  dislodged  backward,  the 
gall-bladder  removed,  the  cystic  duct  closed  with  Lembert 
suture,  and  the  wound  sewed  up.  Perfect  recovery  is  reported. 
Still  I  prefer  rubber  drainage  with  gauze  packing,  since  the  pack- 
ing seems  at  once  to  cause  Nature  to  throw  out  a  bulwark  wall 
of  lymph  which  speedily  shuts  off  the  peritoneal  cavity  from  the 
wound. 

The  dangers  of  non-interference  in  gall-stone  impaction  are 
illustrated  by  the  following  case,  which  occurred  a  few  days 
after  the  operation  in  the  previously  related  case. 

Hepatic  colic ;  rupture  of  the  gall-bladder ;  collapse;  death. — Male, 
aged  forty  years.  For  thirteen  years  has  had  occasional  attacks  of 
sudden  intense  pain  in  the  right  hypochondriac  region  with  vomiting 
and  great  prostration,  such  attacks  being  followed  for  a  period  of  a 
few  weeks  with  gastric  irritation,  after  which  he  would  be  in  good 
health  for  several  months.  He  had  an  attack  about  one  week  previous 
to  his  death,  but  was  relieved  by  chloroform,  hypodermics,  etc. 

He  was  at  his  usual  duties  as  a  druggist  during  the  day,  but  in  the 
night  was  taken  with  a  severe  pain  in  the  region  of  the  gall-bladder. 
He  was  easier  after  a  time  and  slept  for  an  hour.     About  6  a.m.,  while 

1  Deutsche  med.  Wochenschr.,  1892,  No.  45,  p.  1205  Medical  News,  March  11, 
1893,  p.  271. 
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upon  the  commode  and  straining,  his  wife  noticed  that  he  was  in  a 
cold  perspiration.  His  voice  became  feeble,  and  when  seen  by  Dr. 
Dick  a  few  moments  later  he  was  in  a  state  of  profound  collapse, 
pulseless  at  the  wrist,  cold,  clammy,  and  unable  to  articulate.  In  this 
state  I  saw  him  in  consultation  at  10  a.m.,  practically  moribund. 
Any  operative  interference  was  out  of  the  question.  The  left  side  of 
the  abdomen  was  flat  over  a  large  portion  of  the  left  hypochondriac 
and  left  lumbar  regions,  probably  from  bile,  blood,  etc.,  probably 
from  rupture  of  the  gall-bladder  or  duct.  He  never  had  symptoms  of 
aneurism.  The  abdomen  was  slightly  tympanitic  and  distended ; 
temperature,  970.  Sinapisms,  heat,  hypodermics  of  nitroglycerin, 
digitalin,  strychnia,  etc.,  slightly  roused  the  heart  and  he  lived  until 
7  p.m.  At  no  time,  however,  could  a  radial  pulse  be  detected. 
Autopsy  refused.  Evidently  rupture  of  the  gall-bladder  with  hemor- 
rhage, a  gall-stone  having  probably  ulcerated  through  the  duct. 
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